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EXECUTIVE SUMMARY

Engineering Technologies Associates, Inc. (ETA) performed a Preliminary Assessment (PA) of
Fort Carson, Colorado, including a site visit and review of all available relevant documents.

No environmental sampling was conducted as part of this investigation.

Fort Carson has been owned by the U.S. Government since 1942. It has been operated by the
U.S. Army since then as an active training installation. Fort Carson serves several tenants,
including the 3650th Colorado National Guard; the 3/87 Army Reserve component; the Defense
Reutilization and Marketing Office (DRMO); the Joint Personal Property Shipping Office; the
U.S. Army Audit Agency (USAAA) (Western Region); the 6th Region U.S. Army Criminal
Investigation Division Command (USACIDC); the Naval Reserve Center; the Defense Printing
Service; and the Defense Financial Accounting System. Fort Carson has two sub-installations,

one at Fort Missoula, Montana, and the other at Fort Douglas, Utah.

The principal industrial operation at Fort Carson is repair and maintenance of vehicles and
aircraft. Activities associated with this operation include routine oil changes and lubrications,
washdowns, painting, refueling, battery repair, radiator servicing, brake repair, tune-ups,
component rebuilding, transmission repair, parts machining, and engine rebuilding. Some other
industrial operations that have been conducted at Fort Carson since 1942 include painting,
photographic and printing activities, processing excess materials and property for disposal, small-

arms reconditioning, and drycleaning.

Thirty-nine sources of potential environmental contamination by CERCLA substances were
identified at Fort Carson, including:

. landfills, .
. burning and detonation grounds,
. an oily-waste equalization basin,

. battery shops, y

viii
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a former vapor degreasing operation,
drainage ditches,
hazardous waste storage areas,
. sewage treatment lagoons and areas of treated sewage land application, and

a former print shop.

The most significant pathway of potential contamination migration on Fort Carson is the
groundwater pathway. Six locations of suspected releases to groundwater were identified. Four
locations of suspected releases to surface water were also identified, as were 37 locations of

suspected soil contamination. No suspected releases to the air pathway were documented.

Fort Carson is located immediately upgradient of the Fountain Creek alluvial aquifer, an aquifer
that is used extensively for municipal and agricultural water supplies. However, no evidencé
was located to demonstrate that contamination from locations on Foﬁ Carson has migrated to
that aquifer. Other targets for potential contaminant migration’ from Fort Carson include
wetlands along Fountain Creek, habitat of five federal- or state-listed threatened or endangered
species, and nearby population centers, including the municipalities of Colorado Springs,
Stratmoor Hills, Security, Widefield, and Fountain.

Although suspected releases to- the groundwater pathway have been documented, low
concentrations, limited migration potential, and large distances to receptors lead to the
conclusion that observed groundwater contamination at Fort.Carson presently poses limited risk
to human health or the environment. There is no evidence to indicate that groundwater

contamination has migrated beyond the boundaries of Fort Carson.

Suspected releases to the surface water pathway at Fort Carson have generally been of a sporadic
nature and of low quantity. Little risk to human health or the environment is posed by suspected

surface water contamination at Fort Carson.
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1.0 INTRODUCTION

This Preliminary Assessment (PA) of Fort Carson, Colorado was prepared by Engineering
Technologies Associates, Inc. (ETA) under Contract No. DACA31-92-D-0045, Delivery Order
0008, for the U.S. Army Environmental Center (USAEC). The objective of this investigation
is to review all available information and applicable guidance, perform a site reconnaissance,
and accumulate this data into the PA report which is required for all federal facilities placed on
the Federal Facilities Hazardous Waste Compliance Docket. Fort Carson was placed on the
docket in 1988, and the CERCLIS number for the facility is CO2210020150. This PA was
prepared in compliance with the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) and the Superfund Amendments and Reauthorization Act (SARA).

Potential Hazardous Waste Site Preliminary Assessment Forms are included in Appendix A.

Activities performed in conjunction with preparing this report included a review of documents
in the files of the USAEC, Fort Carson, and the Colorado Department of Health. Visits and/or
telephone calls were made to document target populations, biota, and sensitive environments in
the area. The site reconnaissance phase of this investigation was conducted from March 21,
1994 through March 29, 1994, by Mr. Kim Walters, Ms. Isobel McGowan, and Mr. Robert
Lewis of ETA. ETA personnel were accompanied by Ms. Laura Haslbeck and Mr. James
Roche of the USAEC, and by Mr. Robert Noyes, Mr. John Cloonan, and Mr. Steve Snyder of

Fort Carson.
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2.0 SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE CHARACTERISTICS
2.1 Location

Fort Carson (38°45°N, 104°47°W) is located in the east-central portion of Colorado at the foot
of the Rocky Mountain Front Range. The installation, occupying more than 138,000 acres in
El Paso, Fremont, and Pueblo counties, is approximately 8 miles south of Colorado Springs and
75 miles south of Denver (see Figure 2-1). Fort Carson is roughly triangular in shape, bounded
by Colorado State Road 115 on the west and by Interstate 25 on the east. The installation is
approximately two miles wide at the north end and 15 miles wide at the south end, and about
24 miles in length from north to south.

Fort Carson is situated in the Front Range urban corridor that extends along the east side of the
Rocky Mountains from Colorado’s northern to southern boundaries. The Front Range urban
corridor is a rapidly-growing metropolitan area with ever-decreasing rural areas separating the
major municipalities of Fort Collins, Denver, Colorado Springs, and Pueblo. Agricultural land
is the predominant land use east of the municipalities making up the urban corridor. To the
west, the topography rises rapidly to the Rocky Mountains, and includes grazing land, National
Forests, and State and National Parks.

Access to Fort Carson is via one of several entrance gates. The installation is an open post,
with three entry gates attended. No identification checks are performed during working hours,
between 0500 hours and 1900 hours.

2.2  Site Description

The main installation areas are:

. the cantonment area at the northern apex;
. Butts Army Airfield, six miles south of the cantonment area near the east
boundary;
2-1




. unimproved or open operations land; and
. the Pinon Canyon Maneuver Site (PCMS), a non-contiguous parcel comprising
about 260,000 acres, located about 150 miles southeast of Fort Carson proper.

The eastern portion of Fort Carson is in the Colorado Piedmont section of the Great Plains
Province. The western portion is in the foothills of the Rampart Range section of the Southern
Rocky Mountains Province. Low plains, high plains, and low hills are the primary land forms.
Low plains dissected by Fountain Creek tributaries dominate the easternmost area of the
installation. ‘The southeast, west-central, and western portions consist of gently to strongly
rolling high plains. The west-central portion is characterized by low hills with rounded to sharp-
crested hills, rocky surfaces, and some gently rolling uplands and shallow canyons with nearly
vertical walls. The cantonment area is located in the high plains land form. Elevations above
mean sea level range from 5,400 to 6,200 feet in the low plains, 5,400 to 6,400 feet in the high
plains, and 6,000 to 6,800 feet in the low hills.

The climate in the Fort Carson region is semiarid. Despite the latitude and elevation of the site,
temperatures are relatively mild. The mean maximum temperatures in the area are about 85°F
in July and 42°F in January. Mean minimum temperatures range from 57°F in July to 16°F

in January. Extremes in temperature are relatively rare and of short duration in this area.

Due to the distance of Colorado from major sources of moisture, eastern-moving storms lose
much of their moisture in passage over mountain ranges to the west; a large part of the
remaining moisture falls as rain or snow on the mountain tops and westward-facing slopes. Fort
Carson, lying on the eastern slope, receives relatively small amounts of precipitation from these
storms. Annual precipitation in the area averages 15.7 inches, with the 2-year 24-hour event
reported at 1.95 inches (Higginbotham et al, 1976). Because cold air cannot carry significant
amounts of moisture, storms moving from the north into Fort Carson have very low moisture
contents. The frequency of such storms increases during the fall and winter months, and
decreases rapidly in the spring. Snowfall occurs primarily from September to May, with the

heaviest snowfall in March. Average annual snowfall in the area is 42.9 inches.
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2.3  Operational History and Waste Characteristics

2.3.1 History of the Installation
Fort Carson is an active military training facility for both weapons qualification and field

training. It is home to the 4th Infantry Division (Mechanized). The primary mission of Fort
Carson is the training and readiness of all assigned and attached troops to ensure combat-ready
forces. Fort Carson also serves several off-post satellite units and activities in its geographical
area of responsibility, and has two sub-installations, Fort Missoula, Montana, and Fort Douglas,
Utah. Fort Carson training, administrative, logistical, and other services are also utilized by the
U.S. Air Force Academy, Cheyenne Mountain Air Force Base (AFB), Peterson AFB, and 58
Reserve components in nine states. Tenant organizations at Fort Carson include the 3650th
Colorado National Guard; the 3/87 Army Reserve Component; the Defense Reutilization and
Marketing Office (DRMO); Joint Personal Property Shipping Office; US Army Audit Agency
(USAAA) (Western Region); 6th Region U.S. Army Criminal Investigation Division Command
(USACIDC); Naval Reserve Center; Defense Printing Service; and Defense Financial
Accounting System.

Construction of Fort Carson began in 1942, shortly after the bombing of Pearl Harbor. The
installation was known originally as Camp Carson, and served primarily as a training facility
for more than 100,000 soldiers during World War II. The 71st, 89th and 104th Infantry
Divisions trained at the installation. The fort was also the site of the Mountain Training Center,
the Army Nurse Corps Training Center, and an internment camp for 9,000 German and Italian

prisoners of war.

In 1946, the War Department declared Fort Carson a permanent military post. Activities at the
fort were greatly reduced, and only 600 personnel remained at the site. During the 1950s, the
mission of the fort continued to be basic and advanced training for combat-ready troops.
Reserve and National Guard units were located onsite during the Korean Conflict. The fort also

served as a separation center where more than 100,000 soldiers were processed between 1951




and 1953. In 1954, the name of the installation was officially changed from Camp Carson to
Fort Carson.

In 1961, Fort Carson was selected as the site for a new army training center, but the center was
phased out after one year. The 5th Infantry Division (Mechanized) was activated and stationed
at the fort between 1962 and 1964. Several events occurred in 1965 that physically changed the
installation. Camp Hale, near Leadville, Colorado, was closed, and all of its buildings were
transferred to Fort Carson (ES&E, 1983). The camp had been used as a recreation area for Fort
Carson since 1957. In addition, approximately 78,500 acres were acquired, increasing the size
of the installation to 138,500 acres. The fort was now large enough to support and train an
entire division. Concurrently, military strength at the fort was increased from 10,000 to 25,000
troops between 1965 and 1967 with the escalation of the Vietnam Conflict. Also in 1965, two
floods occurred in the region that caused major damage to the area and the fort. The first flood
resulted in the loss of several lives and $100 million in damage to the region. Another flood
that summer caused $160,000 in damages at the installation.

Throughout the 1970s, the mission of the fort continued to be the maintenance and training of
combat-ready troops. The 4th Infantry Division (Mechanized), also known as the "Iron
Horsemen," was deployed to Fort Carson from Vietnam. As of 1994, operations at the fort

were carried out by approximately 22,000 personnel, including 4,300 civilians (R. Noyes,
written communication, 1994),

The developed (cantonment) area of Fort Carson is located at the northwest tip of the reservation
and is contiguous with the southern boundary of the city of Colorado Springs. This
approximately 6,000-acre area contains most of the facilities on Fort Carson, such as troop and
family housing; administrative, maintenance, fire support, recreation, supply and storage
facilities; utilities; and some military training areas.

Butts Army Airfield (BAA) is located approximately six miles from the main cantonment area

and occupies 570 acres. BAA also has administrative, maintenance, fire support, supply, and

2-4
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storage facilities; utilities; and recreation areas. The remaining area of Fort Carson is
unimproved operations lands, used for live fire artillery, small arms practice, maneuver

operations, and bivouac training.

The Pinon Canyon maneuver site (PCMS) comprises about 260,000 acres located about 150
miles southeast of Fort Carson proper. PCMS was acquired by the Army in the early 1980s.
Since about 1985, training exercises have been conducted at this facility. Training is conducted
in 30-day sessions for up to 6,000 troops once or twice each year, although 12,000 National
Guard troops also performed training exercises there one year. Between 8 and 11 military and

civilian personnel are on-site daily at the PCMS cantonment area.

2.3.2° Water Supply, Water Use, and Wastewater Disposal

Fort Carson purchases treated water from the City of Colorado Springs (CCS) for domestic,
industrial, and irrigation use in the cantonment area. From 1974 through 1980, the quantity
purchased averaged 3,400 acre-feet per year (Leonard, 1984). More recently, CCS personnel
estimated that Fort Carson purchases over 2,750 acre-feet per year (Lamar Burch, CCS,
personal communication, 1994). Potable water used in downrange training areas on Fort Carson
is transported to areas of activity from the cantonment area, as needed (Rich Pilatzke, Fort

Carson, personal communication, 1994).

Surface water is diverted from Little Fountain, Little Turkey, Turkey, Red, and Rock Creeks
for direct use in irrigation and for storage in reservoirs. Reservoirs provide flood control,
regulation of diversion ditches, and opportunities for military training related to maneuvers and
water purification. Fort Carson uses water from Keeton Reservoir (along Route 115 on the
western boundary of the installation) to recharge reservoirs in the southern portion of the
installation Reservoirs on Fort Carson are extensively used for recreation, wildlife-habitat
management, and conservation. Water from the reservoirs is used for irrigation, construction,
and firefighting. Wells located throughout Fort Carson are used to provide water for military

training, recreation, irrigation, fire control, dust suppression, construction, and wildlife.




Wastewater from the cantonment area is conveyed by sewer to the sewage treatment plant (STP).
Treated wastewater is released to an unnamed tributary of Fountain Creek adjacent to and south
of the STP. During the irrigation season, some of the wastewater is disposed by applying it on

the Fort Carson golf course.

Construction of the industrial waste treatment plant (IWTP) was completed in 1981 to provide
treatment of oily wastewater. Prior to construction of the IWTP, wastewater from most vehicle
wash racks was discharged to the storm drainage system. Until the late 1940s, waste oil from

maintenance areas was spread on roads and ranges for dust control, or was placed in landfills.

2.3.3 Industrial Operations
The principal industrial operation at Fort Carson has been the repair and maintenance of vehicles
and aircraft. The Consolidated Maintenance Facility (Building 8000) performs specialized repair
of tactical and heavy construction and engineering equipment. Vehicle maintenance at all unit
motor pools includes routine oil changes and lubrications, washdowns, painting, and refueling.
Other vehicle maintenance activities include battery repair, radiator servicing, brake repair, tune-

ups, component rebuilding, transmission repair, parts machining, and engine rebuilding.

Aircraft maintenance has been performed since the 1940s. Increased use of helicopters in Army
operations has expanded aircraft maintenance operations at Fort Carson in recent years. Aircraft
maintenance is performed by the Directorate of Industrial Operations and by various military
units in hangar facilities at Butts Army Airfield.

The Directorate of Engineering and Housing (DEH) operated a paintshop in Building 207 until
about 1980. Waste generated at this facility, including approximately 60 liters per month of
paint thinner and residue from brush and sprayer cleaning, was reportedly dumped into a sink

that discharged to the sanitary sewer. An exhaust-vented spray booth used in this shop was
removed in 1980.
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The Training and Audiovisual Support Center operated a photographic shop in Building 6138,
whiéh reportedly produced about 2.6 gallons per week of silver-containing fixer, and about 5
gallons per week of developer from the standard film processing operation. In addition, about
100 gallons per month of waste fixer, developer, and bleach are generated by E-6 process
developing. Intermittent silver recovery efforts began in 1972. Silver is currently recovered
from the standard fixer, except for small, hand-processed batches, which are discharged without
recovery. Silver is not recovered from E-6 wastes, which reportedly contain little silver. All

liquid waste from the photographic shop is discharged to the sanitary sewer.

The DRMO, a tenant activity at Fort Carson, receives excess materials and property from

federal facilities located in Wyoming and Colorado and processes them for disposal.

Historical operations include a small-arms reconditioning operation located in Building 8000.
The reconditioning operation, conducted from 1971 to 1977, included a parkerizing metal
finishing process. The plating tanks and related equipment for parkerizing were dismantled and
removed when the operation was discontinued. It was reported that, at its peak during the early
1970s, the small-arms reconditioning operation processed 3,000 weapons per month (ES&E,
1983).

Drycleaning was performed onpost in Building 401 from 1942 to 1981. The equipment for this

operation has been dismantled and removed.
2.3.4 Hazardous Substances Management, Storage, and Disposal Practices

Hazardous substances used, stored, and disposed at Fort Carson are handled in accordance with
the Hazardous Waste Management Plan (Fort Carson, 1994a). As hazardous waste is generated
at locations around the installation (motor pools, vehicle maintenance, building

construction/demolition, etc.) the wastes are collected at satellite accumulation points. Wastes




for each waste stream' are collected at the satellite accumulation point up to a maximum of 55
gallons total. When a satellite accumulation point approaches or reaches the maximum capacity,
the waste is transported to the treatment, storage, and disposal facility (TSDF) (Source 17, FTC
025) where it is contracted for off-site disposal. Table 2-1 presents a list of hazardous waste
satellite accumulation points at Fort Carson.

Table 2-1. Hazardous Waste Satellite Accumulation Points

Point Bldg. No. Operator
No.
e I
1 9072 | 4th Engineers
2 501 | 124 Signal
3 749 | 104th Military Intelligence
4 1682 | 1/3rd Air Defense Attillery
5 8110 | Mobilization Training Equipment Site (#64)
6 Range 145 | Range Control, Downrange
7 Range 123 | Air Burst Range Control, Buckley Air National Guard, Downrange
8 MPRC | Range Control, Multi-Purpose Range Complex, Downrange
9 3669 | Aviation Maintenance Shop, Pikes Peak Community College
10 7501 | Hospital Maintenance Contractor & MEDDAC
11 8007 | Force Integration Vehicle Storage Branch
12 1302 | Directorate of Engineering and Housing Maintenance

1 A waste stream is a specific kind of waste; for example, spent solvent, waste oil, batteries
are each a separate waste stream,
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Table 2-1 (continued)

Operator

13 NCFS | Naval Construction Forces (SEEBEES), Downrange
14 8030 | 704th Maintenance Support Battalion (MSB), Company C,D,&E
15 8300 | 704th Maintenance Support Battalion (MSB)
16 401 | 740th MSB, Company A (Class Il & IV)
17 1692 | 5/29th Field Artillery & 172nd Chemical Company
18 8113 | CMS #5
19 8930 | U.S. Army Reserve Center, Equipment Concentration Site, #42
20 8030 | 64th Forward Support Battalion, Company B
21 1882 | 31st Chemical Company & 3/29 Field Artillery
22 1982 | Battery C, MLRS, 10th Field Artillery, Battery A, 26th FA
23 2692 | 1/12th Infantry Battalion
24 2992 | 2/12th Infantry Battalion
25 3092 | 3/68th Armor Battalion
26 8200 | 64th Forward Support Battalion
27 1382 | 4th Forward Support Battalion
28 2792 | HHC 1st Brigade & Log School Generator Shop
29 2946 | HHC, 3rd Brigade_
30 2392 | 1/8th Infantry Battalion
31 2492 | 2/77th Armor Battalion
2-9




Table 2-1 (continued)

Point Bldg. No. Operator
No.
32 2082 | 2/35th Armor Battalion |
33 9628 | 1/4th Aviation Battalion (AVN), 4/4th AVN, Co F, 2/158th Air
34 515 | AAFES Gas Station
35 207 | Paint Shop
36 2496 | HHC 3rd Brigade
37 9604 | 4th AVN, Company F, 1/10 Cav, Co E, Medical Detachment
38 4633 | 10th CASH
39 4634 | 4 SSB
40 9620 | 1/4th AVN
41 8152 | 360th Transportation Battalion
42 8030 | 4th FSB, Company A
43 .8152 10th Mobile Army Surgical Hospital & 73rd Trans Battalion
44 1982 | HHB DIVARTY
_ 45 8142 | 183rd Maintenance Battalion
46 3292 | 299th Engineer Battalion
47 - 3488 | 52nd Engineer Battalion
48 635 | 759th Military Police
49 8000 | Directorate of Logistics
50 342 | Defense Reutilization and Marketing Office
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Table 2-1 (continued)

Point Bldg. No. Operator
No.
51 7804 | Golf Course Maintenance Shop
52 9248 | TSD Facility & 90-day Consolidation Point

Waste oil is accumulated in tanks (see Appendix E), which are pumped out when full. The
pump operator tests the oil removed from the waste oil tanks using a Chlordetect method (for
detection of chlorinated solvent constituents). Waste oil found clean of chlorinated compounds
is transported to the Building 1399 Equalization Basin (Source 35), where the contents of the
tank truck are allowed to settle prior to pumping. When settling has occurred, the water fraction
is discharged to the equalization basin, and the waste oil fraction is containerized in waste oil
bladders. The full waste oil bladders are contracted to an off-post disposal contractor. If waste
oil contains detectable levels of chlorinated compounds, a sample is collected and submitted for
analysis. If it is determined to be hazardous, the oil is properly containerized and labelled, and
consigned to the DRMO for off-post disposal as a hazardous waste.

2.3.5 Pesticides and PCBs
Pesticides (insecticides, herbicides, rodenticides, and algaecides) have been used on Fort Carson
to maintain grounds and structures. Pesticides are stored or used by the DEH Entomology
Section, the DPCA Golf Course, Battalion Field Sanitation Teams, Fountain-Fort Carson School
District, and the Post Exchange. Fort Carson has developed a Pest Management Plan, including
information regarding handling, storage, and disposal of pesticides. The Pest Management Plan

was not available during the document review.

One incident involving pesticides is reported in ESE, 1983. In August 1981, heavy rains caused
flooding of Buildings 212 and T-204. ESE (1983) reported that the flood waters were




contaminated with chlordane (73.6 percent, 14 liters); diazinon (0.5 percent, 2 liters); malathion
(57 percent, 15 liters); FICAM (1.0 percent, 1.8 kilograms); and sevin (50 percent, 0.5
kilograms). The report further states that, after the flood, water inside the curbed storage areas
was placed in drums and retained as a hazardous waste. Mr. Bob Stone, current Supervisor
(three year tenure) for Fort Carson’s pest management plan, and a pesticide applicator for abouf
17 years, reports that no release of pesticides to the environment occurred as a result of this

incident (Bob Stone, Fort Carson, personal communication, 1994).

A survey of in-service transformers has been conducted to identify transformers containing
polychlorinated biphenyls (PCBs) using nameplate information. An analysis of dielectric fluid
is conducted on transformers that are removed from service. Transformers containing PCBs

have previously been removed by a hazardous waste contractor. There are no records of PCB
spills.

2.3.6 Asbestos Surveys/Abatements
Mr. Nick Palotto is in chargé of the asbestos survey and abatement program at Fort Carson.
When renovation or building demolition projects are proposed, Mr. Palotto’s office contracts a
survey for asbestos and lead paint at the premises in question. If the results of the survey show
that asbestos containing materials (ACM) and/or lead-based paint are present at the subject
premises, abatement is performed by a contractor that is retained by Fort Carson on a yearly

contract. The abatement contractor is responsible for proper containerizing and disposal of
wastes generated during the abatement.
3.1.3

In 1990 and 1991, the U.S. Army Corps of Engineers contracted a survey of ACM at housing
units on Fort Carson (EA Engineering, 1991). This report was not available during the

document review. No other comprehensive surveys of ACM have been completed.
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2.3.7 Radiological Materials
Radiological materials are stored or used by the 95th Service Company and other entities at Fort

Carson. The 95th Service Company is a DARCOM detachment assigned to the 704th
Maintenance Battalion and performs divisional Radiac calibration. The calibrators are licensed
under Nuclear Regulatory Commission Byproduct Material License 29-01022-08, held by the
U.S. Army Communications and Electronics Command. The calibrators are stored in Building
8000; also at Building 8000, unserviceable radioactive devices are stored prior to contracted off-
site disposal. Disposal of all radiological materials is coordinated through the division’s

Radiological Protection Officer, who coordinates with Division Chemicals for disposal.

The radiological materials storage facility at Building 8000 is a secure facility, and is marked
with warning signs. The area is subjected to periodic wipe tests, and radiation film badges are
worn by personnel in the area. No problems were reported with either the monitoring of the

storage area or exposure to personnel.

The use of radioactive isotopes at the hospital is confined to iodine-125. Waste iodine-125 liquid
is discharged to the sanitary sewer. The total discharge to the sewer is less than 1 curie per year
and is diluted to concentrations below the drinking water standard. Waste iodine-125 solids are
decayed 10 half-lives in Building 8000 and then discarded in the sanitary landfill (ES&E, 1983).

2.3.8 Pinon Canyon Maneuver Site Operations
During the site visit to Fort Carson, ETA personnel were accompanied by Fort Carson and
USAEC personnel for a site visit to PCMS. Operations at PCMS are conducted to conserve and
protect environmental resources. No accidents having potential environmental impacts have been
reported. No hazardous substances are stored or disposed of on-site. Sanitary refuse is
collected at designated points, and hauled back to Fort Carson for disposal. Sewage treatment
is conducted on-site, with the system consisting of four aerating ponds and a septic leach field.
No routine vehicle maintenance activities are permitted on site. Waste generated from any

required or emergency maintenance procedures is containerized and hauled back to Fort Carson.
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Several underground storage tanks (USTSs) have been excavated and replaced with aboveground
storage tanks (ASTs). Reportedly, these tanks contain new product only, not waste oil or other
waste substances. A spill of JP-4 (jet fuel) occurred during removal of one of the USTs, and
soils have been excavated to remediate the contamination. Because POL is regulated under

statutes other than CERCLA, it is not covered in this PA report.

The only known CERCLA substance used at PCMS is a herbicide, Hyval XL Sterilant. This
product is used in quantities of about 30 gallons per 10 acres to suppress weed growth along
railroad tracks. Application has been made every 2 or 3 years since 1983 or 1984, in

accordance with product use guidelines.

2.3.9 CERCILA Sources
Under CERCLA, the EPA defines "source" as, "an area where a hazardous substance may have
been deposited, stored, disposed, or placed”. Also, soil that may have become contaminated
as a result of hazardous substance migration is considered a source. - In general, however, the
volumes of air, groundwater, surface water, and stream sediments that may have begcome
contaminated through migration are not considered sources. Constituents that are defined as
hazardous substances, pollutants, or contaminants are listed in CERCLA Sections 101(14) and
101(33)(EPA, 1991). CERCLA, under the petroleum exclusion clause, eliminates petroleum
products (crude oil or any fraction thereof) from consideration as contamination sources. Other
exclusions under CERCLA include naturally occurring substances (e.g., radon), and biological

wastes.

Each CERCLA source identified during the Fort Carson PA document review and site visit is
described in the following section with a narrative description and a table showing analytical
data, if available. Location of each source is plotted on Figure 2-2. Sources are identified by
a sequential number, by name, and by the Fort Carson RMIS number in parenthesis.
Photographs taken during the on-site visit are referenced under each source narrative description,
and are compiled into a photo log in Appendix B. Sketches of the location of each source,

prepared from available documents and/or during the site visit, are contained in Appendix C.
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Source 1 - Landfill No. 1 (FTC 005)

This source is the active sanitary landfill at Fort Carson, comprising about 240 acres in T15S,
R66W, Sections 28, 29, 32, and 33, southwest of the cantonment area. The landfill area is
mostly fenced (six-foot chainlink), and is attended from 7:00 am to 3:30 pm, after which time
the access gate is locked (Larry Reisinger, Fort Carson, personal communication, 1994). It has
been used from 1973 to the present, and has received sanitary waste, construction debris
(including asbestos), and sludges. A small impoundment for wastewater containing oil and
grease was located in the southeastern corner of the landfill area. Sanitary wastes were
originally placed into trenches oriented northwest to southeast along the southwestern side of the
fenced landfill area, while the northeastern portion of the area was used for construction debris.
The fenced, attended landfill area has been expanded to the northeast and sanitary wastes have
been placed in southwest-northeast trenches in the northern portion of the landfill. Daily cover
is provided, and when full, final cover is placed (cover depths unknown). The landfill is
constructed in thin, unconsolidated colluvial and landslide deposits that overlie the Pierre Shale.
Photograph No. 1 shows Landfill No. 1.

Ten monitoring wells surround the landfill, most of which are dry all year. Two of the
monitoring wells may contain small amounts of leachate at some times during the year

(USAEHA, 1992). Analytical data for this source are presented in Table 2-2.

Table 2-2. Landfill No. 1 Analytical Groundwater Data

Contaminant Concentration

(USAEHA, 1992) (Rinehart, 1993)

Concentration

benzene 0.003 mg/1

1,2 dichloroethane 0.003 mg/1

cis-1,2 dichloroethene 0.083 mg/l

1,2 dichloropropane 0.017 mg/1
2-15




Table 2-2 (continued)

Contaminant

Concentration
(USAEHA, 1992)

Concentration
(Rinehart, 1993)

perchloroethene 0.066 mg/1
trichloroethene 0.140 mg/1
bis (2-ethylhexyl)phthalate 0.023 mg/l
phenol 0.060 mg/1
2-methylphenol 0.006 mg/l
di(ethylhexyl)phthalate 0.007 mg/1
barium 0.039 mg/!
chromium 0.004 mg/1
cadmium 0.016 mg/1
lead 0.186 mg/l
silver 0.025 mg/1
mercury 0.0010 mg/1
arsenic 0.7406 mg/l
selenium 0.644 mg/1 -
methylene chloride 0.055 mg/l

NOTE:

Values in table reflect only data above detection limit. Blanks may

indicate parameter was not detected or was not tested. Refer to Appendix
F for full analytical data reports.
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Source 2 - Landfill No. 2 (FTC 006) e

\

This source is located along the hillside east of the c‘antonment area (T15S, R66W, Section 15).
The approximately 140-acre landfill received sanitary waste, sludges, and waste petroleum, oil,
and lubricants (POL) from 1960 until 1978. The easternmost portion of the landfill is reported
to have received significant amounts of sludges' (USAEHA, 1988b). A combined trench and
area fill method was used at this landfill. The landfill area is fenced on all boundaries with 3-
strand barbed wire to a height of approximately four feet; the access gate is locked at all times,

but no attendant is present.

The landfill is constructed within thin unconsolidated colluvial and landslide deposits that overlie
the Pierre Shale. At least the uppermost portion of the cover soil is composed of terrace
alluvium material, and includes gravel and cobbles, some more than 10 inches in size. Depth

of cover at this landfill is unknown.

In 1988, The U.S. Army Environmental Hygiene Agency (USAEHA) found that the southern
portion of the landfill generates leachate. At times of high rainfall, leachate from this landfill
has reportedly reached the Clover Ditch drainage system (USAEHA, 1988b).

Twenty-one monitoring wells have been installed in the vicinity of Landfill No. 2 (R. Noyes,
Fort Carson, personal communication, 1994). Analysis of groundwater samples showed
concentrations of metals, nitrates/nitrites, TCE, PCE, and other substances. Analytical data for
Landfill No. 2 are shown in Table 2-3.




Table 2-3. Landfill No. 2 Analytical Groundwater Data

Contaminant

Concentration
(USAEHA, 1988a)

Concentration
(USAEHA, 1988b)

Concentration
(ICF, 1991)

Concentration
(USAEHA, 1992)

Concentration
(Rinehart, 1993)

trichloroethene 0.0013 mg/1
1,2 dichloropropane 0.00171 mg/1 0.002 mg/1
perchloroethene 0.0012 mg/1
acetone 0.053 mg/l 0.190 mg/1
dichlorobenzene 0.00262 mg/1
TPH 4.2 mg/l
toluene 0.001 mg/1
aluminum 220 mg/1
antimony 0.140 mg/I
cadmium 0.0008-0.0026 mg/1 0.0247 mg/1 0.008-0.021 mg/1
chromium 0.021-0.060 mg/1 0.001-0.225 mg/] 0.177 mg/i 0.845 mg/1 0.0017-0.0132 mg/1
cobalt 0.0506 mg/1
iron 0.17-0.22 mg/l 416 mg/l 33.7 mg/l
manganese 0.483-6.060 mg/1 7.7 mg/l
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Table 2-3 (continued)

Contaminant

Concentration

Concentration

Concentration

Concentration

Concentration

(USAEHA, 1988a)

(USAEHA, 1988b)

(ICF, 1991)

(USAEHA, 1992)

(Rinehart, 1993)

boron 1.33 mg/l :
vanadium 0.348 mg/l
-selenium 0.01-0.19 mg/ 0.0506 mg/1 0.106 mg/l 0.380-2.67 mg/1
nitrates/nitrites 1.6-103 mg/1 3.4-350 mg/l 220 mg/l 180 mg/1
silver 0.038-0.050 mg/l 0.02 mg/l 0.144 mg/l 0.012-0.026 mg/l
1,2 dichloroethane 0.002 mg/1

barjum 0.10-0.18 mg/l 0.006-0.132 mg/1
lead 0.140-0.520 mg/l | 0.003-0.005 mg/i 0.091-0.229 mg/l
mercury 0.0002 mg/1 0.0001-0.0058 mg/1
arsenic 0.268-1.134 mg/l
copper 0.02-0.14 mg/1 0.01-0.02 mg/1
zinc 0.12 mg/1 0.01-0.05 mg/1
beryllium 0.008 mg/1
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Table 2-3 (continued)

Contaminant

1,1,2-trichloro-

1,2,2-trifluoroethane

Concentration
(USAEHA, 1988a)

#

Concentration Concentration

(USAEHA, 1988b) | (ICF, 1991)
m

Concentration
(USAEHA, 1992)

R B

Concentration
(Rinehart, 1993)

0.434-0.612 mg/l

methylene chloride

0.110-0.142 mg/l

2-butanone 0.027-0.074 mg/1
bis(2-ethyl hexyl) 0.020-0.030 mg/1
phthalate
benzene 0.006-0.079 mg/1
methy! t-butyl ether 0.009-0.370 mg/I
C,H; isomer 0.007 mg/1

NOTE:

not tested. Refer to Appendix F for full analytical data reports.

Values in table reflect only data above detection limit. Blanks may indicate parameter was not detected or was
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urce 3 - Landfill No. 3 C 00
This source is located northwest of Landfill No. 2 (T15S, R66W, Section 15), and was reported
to have been used from 1957 until 1960 for disposal of sanitary wastes, sludges, and waste POL.
The approximately 64-acre landfill has indistinct boundaries, and may have been a small,
uncontrolled dumping area. No monitoring wells or analytical data exist at this source. The
landfill is unfenced and unattended, and depth of cover is unknown. Landfill No. 3 is shown
in Photograph No. 4.

Source 4 - Landfill No. 4 (FTC 008)
This landfill is located in the northern part of the cantonment area (T15S, R66W, Section 8),
and was reportedly used for about 6 months during 1957 to receive sanitary waste and possibly
small amounts of sludge and waste POL (USAEHA, 1988b). It is located on 14 acres just west
of the DRMO. The landfill is reportedly located in an area of shallow water table in the Piney
Creek Alluvium (tributary to the Fountain Creek alluvium). Buildings have subsequently been
built over the former landfill, and three monitoring wells surround it. Total depth of cover at
this landfill is unknown. Photograph No. 5 shows the location of Landfill No. 4, including the
buildings now established on the surface of the landfill, and the drainage ditches along its

boundaries.

Three groundwater monitoring wells are located near Landfill No. 4. Analytical data at this
source show elevated concentrations of chromium (3.75 mg/1), and detectable concentrations of
toluene (0.0002 mg/1) and styrene (0.0004 mg/l) in groundwater. Analytical data for Landfill
No. 4 are presented in Table 2-4(a).




Table 2-4(a). Landfill No. 4 Analytical Groundwater Data

Contaminant

Concentration Concentration Concentration
(USAEHA, 1988b) | (USAEHA, 1992) (Rinehart, 1993)
barium 0.127 mg/1 0.023-0.159 mg/1
chromium 0.065 mg/1 3.75 mg/l 0.0021-0.158 mg/l
selenium 0.023 mg/1 0.379-0.907 mg/1
Nitrates/Nitrites 3.4 mg/l
bis(2- 0.040 mg/
ethylhexyl)phthalate
iron 7.42 mg/1
silver 0.302 mg/1 0.0099-0.0278 mg/1
toluene 0.0002 mg/1
styrene 0.0004 mg/1
cadmium 0.0071-0.0175 mg/1
lead 0.109-0.208 mg/1
mercury 0.0001 mg/1
arsenic 0.96-3.70 mg/1
NOTE:

Values in table reflect only data above detection limit.

Blanks may

indicate parameter was not detected or was not tested. Refer to Appendix
F for full analytical data reports.
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Table 2-4(b). Landf'_lll No. 4 Surface Water Analytical Data

Contaminant Concentration

(Rinehart, 1993)

barium upstream - 0.122
downstream - 0.132

chromium upstream - 0.0162
downstream - 0.0054

cadmium upstrea-m - 0.0014

downstream - 0.0024

lead upstream - 0.042
downstream - 0.062

silver upstream - 0.0013
downstream - 0.0026

mercury upstream - 0.0003
downstream - 0.0003

selenium upstream - 0.971

downstream - 3.220

arsenic | upstream - 0.126

downstream - 0.117

Source 5 - Landfill No, 5 (FTC 009)

This source is located in the old horse and mule barn waste area in the northeast corner of the
cantonment area (T15S, R66W, Section 10). The landfill was operated from 1946 until 1956,
and received sanitary waste, construction debris, sludges, and waste POL. Building 8831 was

constructed on the landfill and, during construction, some filled material was relocated within
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the landfill (ES&E, 1983). Also during construction, friable asbestos reportedly was exposed
(Fort Carson, 1992). The boundaries of the landfill are not well defined, and it was previously
believed to be much smaller in size than the 26+ acres now reported. The landfill is located
partially within the Piney Creek Alluvium, a shallow aquifer tributary to the Fountain Creek
alluvium. The landfill is unfenced and unattended, and total depth of cover is unknown.
Photograph No. 6 shows the location of Landfill No. 5.

Eight groundwater monitoring wells are located near Landfill No. 5. Analytical data for Landfill
No. 5 are presented in Table 2-5(a).

Source 6 - Landfill No. 6 (FTC 010)
Source 6 is an approximately 64-acre landfill located in the cantonment area (T15S, R66W,
Section 17) which was used from 1942 until 1946 to receive sanitary waste, construction debris,
sludges, and waste POL. The trenches, visible as long depressions from two to three feet deep
due to settling, are oriented southwest to northeast. The landfill is located in the Piney Creek
alluvium, tributary to the Fountain Creek alluvium. The landfill is unfenced and unattended,
and total depth of cover is unknown. Photograph No. 7 shows the location of Landfill No. 6.

Four groundwater monitoring wells are located near Landfill No. 6. Analytical data for Landfill
No. 6 are presented in Table 2-6(a).

Source 7 - Landfill No, 7 (FTC 011)

. This source is located southeast of the Fort Carson golf course in T15S, R66W, Section 29. The
32-acre landfill was used for disposal of construction debris from 1968 until 1978. Wastes were
deposited at the headwall of a canyon. One monitoring well has been installed directly
downgradient. Total depth of cover at the landfill is unknown, but some of the wastes are

reportedly being exposed by erosion (USAEHA, 1988b). No analytical data are available for

this source.
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Table 2-5(a). Landfill No. 5 Analytical Groundwater Data
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Contaminant Concentration Concentration Concentration Concentration Concentration
(USAEHA, 1988a) | (USAEHA, 1988b) | (ICF, 1991) (USAEHA, 1992) | (Rinehart, 1993)
TPH : 15.5 mg/
aluminum 16 mg/l
iron 16.7 mg/l 2.48 mg/1
manganese 0.222-4.090 mg/1 2.01 mg/l
boron 1.81 mg/l
selenium 0.007-0.09 mg/1 0.128 mg/1 0.237 mg/1 0.070-0.959
mg/l
Nitrates/Nitrites 0.12-126 mg/1 18-490 mg/1 180 mg/1 330 mg/l
chromium 0.022-0.046 mg/1 | 0.001-0.111 mg/t 0.910 mg/l 0.0034-0.0136
silver 0.020-0.037 mg/1 0.436 mg/1 0.0024-0.0404
mg/1
- methylene chloride 0.0003 mg/l
1,1 dichloroethane 0.0002 mg/1




Table 2-5(a) (continued)

Contaminant Concentration Concentration Concentration Concentration Concentration
(USAEHA, 1988a) | (USAEHA, 1988b) | (ICF, 1991) (USAEHA, 1992) | (Rinehart, 1993)
cis-1,2 dichloroethene | 0.0006 mg/l
trichloroethene 0.0049 mg/1 0.005 mg/l
Bis(2- 0.09 mg/1 0.013 mg/1
ethylhexyl)phthalate
barium 0.092 mg/1 0.0278-0.3725
mg/l
cadmium 0.0023 mg/1 0.0037-0.0224
mg/1
lead 0.210-0.340 mg/1 0.066 mg/1 0.0514-0.6798
| mg/l
mercury 0.0001-0.0104
mg/1
arsenic 0.078-2.890
mg/1
2-26
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Table 2-5(a) (continued)

Contaminant Concentration Concentration Concentration Concentration Concentration
(USAEHA, 1988a) | (USAEHA, 1988b) | (ICF, 1991) | (USAEHA, 1992) | (Rinehart, 1993)
copper 0.031-0.037 mg/1 0.01 mg/l
zinc 0.02-0.06 mg/1 0.01-0.03 mg/1
nickel 0.11-0.12 mg/1
thallium 0.1 mg/l
NOTE:

Values in table reflect only data above detection limit. Blanks may indicate parameter was not detected or was
not tested. Refer to Appendix F for full analytical data reports.
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Table 2-5(b). Landfill No. 5 Analytical Surface Water Data

Contaminant Concentration

(Rinehart, 1993)

barium upstream - 0.1557
downstream - 0.1446

chromium upstream - 0.0023
downstream - 0.0023

cadmium upstream - 0.0055

downstream - 0.0066

lead upstream - 0.0689
downstream - 0.0712

silver upstream - 0.0072
downstream - 0.0084

mercury upstream - 0.00082
downstream - 0.00049

selenium upstream - 0.196

downstream - 0.196

arsenic upstream - 0.204

downstream - 0.070




Table 2-6(a). Landfill No. 6 Analytical Groundwater Data

Contaminant Concentration Concentration Concentration Concentration
(USAEHA, 1988a) | (USAEHA, 1988b) | (USAEHA, 1992) (Rinehart, 1993)
fluoride 1.6 mg/1
manganese 1.53 mg/l
barium 0.120 mg/1 0.078-0.141 mg/l
cadmium - 0.0013-0.0082 mg/1
chromium 0.03 mg/1 0.325 mg/1 0.0086-0.0730 mg/1
lead 0.068 mg/1 0.041-0.096 mg/l
mercury 0.0001-0.0002 mg/1
selenium 0.0036-0.3060 mg/1
arsenic 0.011-0.212 mg/
iron 6.04 mg/]
silver 0.344 mg/1 0.0010-0.0111 mg/1
methylene chloride 0.0004 mg/1




Table 2-6(a) (continued)

Contaminant Concentration Concentration Concentration Concentration
(USAEHA, 1988a) | (USAEHA, 1988b) | (USAEHA, 1992) (Rinehart, 1993)
T D T
chloroform 0.0004 mg/1
perchloroethene 0.017 mg/1 0.280 mg/l
trichloroethene 0.001 mg/1
bis(2- 0.470 mg/1
ethlyhexyl)phthalate
phenol 0.028 mg/1
di-n-butylphthalate 0.007 mg/1
|
| NOTE: Values in table reflect only data above detection limit. Blanks may indicate parameter was not detected or was

not tested. Refer to Appendix F for full analytical data reports.
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Table 2-6(b). Landfill No. 6 Analytical Surface Water Data

Contaminant

Concentration
(Ft. Carson, 1994)

barium upstream - 0.156 mg/1
downstream - <0.006 mg/1
chromium upstream - <0.0020 mg/1
downstream - 0.0330 mg/1
cadmium upstream - 0.0020 mg/l
downstream - 0.0053 mg/1
lead upstream - 0.035 mg/1
downstream - 0.070 mg/1
silver upstream - 0.0007 mg/1
downstream - 0.0046 mg/1
mercufy upstream - 0.0002 mg/1
downstream - <0.0001 mg/l
selenium upstream - 0.0690 mg/1
downstream - 0.0360 mg/1
arsenic upstream - 0.127 mg/1
downstream - 0.004 mg/1

Source 8 - Landfill No. 8 (FTC 012)

This 24-acre landfill is located northwest of Landfill No. 3 (T15S, R66W, Section 15), and
received construction debris from 1972 to 1973 (B&V, 1993). Erosion has removed some of

the cover (original and remaining depths unknown) and exposed construction debris.
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landfill is unfenced and unattended. No analytical data are available at this source. Photograph
No. 8 shows the location of Landfill No. 8.

Source 9 - Landfill No, 9 (FTC 013)
This 24-acre landfill is located just south of the Senior Officer Family Housing Area (T15S,

R66W, Section 28). The landfill is located immediately adjacent to an unnamed tributary to
Fountain Creek, and may lie partly within the Piney Creek Alluvium (USAEHA, 1988b).
During the site visit, concrete construction debris was observed in an exposed trench, and 105-
mm shell casings (dummy rounds) were also noticed on the ground. The landfill is unfenced
and unattended, and depth of cover is unknown. No analytical data are available for this source.
Landfill No. 9 is shown in Photograph Nos. 9 and 10.

Source 10 - Landfill No. 10 (FTC 014)

This source is located alongside B Ditch, immediately southwest of O’Connell Boulevard and
northeast of the concrete tank trail that parallels B Ditch (T15S, R66W, Section 9). Landfill
area was estimated during the field visit at four to five acres. It reportedly received
construction/demolition wastes over an unknown time of operation. Some debris (concrete, auto
parts, asphalt) was visible on the surface. The landfill is unfenced and unattended, and total
depth of cover is unknown. No analytical data are available for this source. Landfill No. 10
is shown Photograph No. 11.

Source 11 - Landfill No. 11 (FTC 015)
Landfill No. 11 is located east of the sewage treatment plant in the northeast corner of the
northern impact area (T15S, R66W, Section 25). It lies immediately north of Clover Ditch, and
about 800 feet west of Fountain Creek, encompassing about four acres in the Piney Creek
Alluvium. Incinerator ash was buried in this location during its operational period, but dates
of operation are not known (B&V, 1993).

During the site visit, some areas of grayish soil were noted. Surface depressions supporting

different vegetation than surrounding areas were also observed (shorter, greener grass in
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depressions in comparison to taller species on surrounding hillocks.) The landfill is unfenced
and unattended, and total depth of cover is unknown. Photograph No. 12 shows the area of
Landfill No. 11.

Four groundwater monitoring wells have been installed near this source; analytical data for
Landfill No. 11 are shown in Table 2-7(a).

Source 12 - Landfill No. 12 (FTC 016)

This source is located approximately 3,000 feet north of the El Paso-Pueblo County Line, and
2,000 feet west of the installation boundary (T17S, R66W, Section 36), and is situated within
alluvial deposits. The approximately 0.4-acre area was active in approximately 1982, and
reportedly received vehicle parts and scrap metal (B&V, 1993). No debris was visible at the -
surface. During the field visit to this location, personnel observed three fence post markers and
buried 105-mm shell casings marking the corners of a triangular area in the correct geographic
location. These markers were assumed to delineate the landfill boundaries. No monitoring
wells have been installed, and no analytical data are available at this source. The landfill is
unfenced and unattended, and total depth of cover is unknown. Photograph No. 13 shows the
location of Landfill No. 12, including the three fence posts marking the roughly triangular-
shaped landfill.




Table 2-7(a). Landfill No. 11 Analytical Groundwater Data

Contaminant

Concentration
(USAEHA, 1988b)

Concentration
(USAEHA, 1992)

Concentration
(Rinehart, 1993)

———————-——————-—_—

arsenic 0.001 mg/1 0.011-0.078 mg/1
barium 0.092 mg/1 0.078-0.208 mg/1
chromium 0.004-0.009 mg/1
cadmium 0.0027-0.0067 mg/1
lead 0.045-0.120 mg/1
mercury 0.0001 mg/1
selenium 0.034 mg/1 0.057 mg/1 +0.050-0.182 mg/1
Nitrate/Nitrite 150 mg/1 40 mg/l
acetone 0.02 mg/1
bis(2-ethylhexyl)phthalate 0.03 mg/1 0.180 mg/1
chromium 0.841 mg/l
iron 4.64 mg/l
silver 0.120 mg/1 0.0028-0.0090 mg/1
methylene chloride 0.0005 mg/l 0.246 mg/l
1,1,1 trichloroethane 0.004 mg/1
phenol 0.210 mg/1
2-nitrophenol ‘0.01 mg/1
1,2-dichloroethane 0.042 mg/1

NOTE:

Values in table reflect only data above detection limit. Blanks may indicate

parameter was not detected or was not tested. Refer to Appendix F for full
analytical data reports.
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Table 2-7(b). Landfill No. 11 Analytical Surface Water Data

Contaminant Concentration
| (Rinehart, 1993)

. B

barium upstream - 0.040 mg/1

downstream - 0.036 mg/1

chromium upstream - <0.002 mg/1
downstream - <0.002 mg/l

cadmium upstream - 0.0021 mg/1
downstream - 0.0014 mg/]

lead upstream - 0.030 mg/1
downstream 0.028 mg/l

silver upstream - 0.0014 mg/l
downstream - 0.0032 mg/1

mercury upstream - <0.0001 mg/1
downstream - 0.0008 mg/1

selenium upstream - <0.0004 mg/1
downstream - 0.0178 mg/1

arsenic upstream - 0.009 mg/1

downstream - (.011 mg/1

Source 13 - Pete’s Hill Dum TC 026
This construction debris landfill is located south of Landfill No. 7 and northwest of Landfill No.
1 in T15S, R66W, Section 29. Wastes have been deposited at the head of a canyon starting

- 2-35




prior to 1976, and the landfill is currently active. Initially, wastes were dumped over the
headwall of the box canyon, and left uncovered. In June, 1988, site operators began applying
clean soil (depth unknown) to cover the waste. During the site visit, exposed debris was visible
on the open face of the landfill. Photograph No. 14 shows the location of Pete’s Hill Dump,
looking up the canyon toward the active face of the landfill.

The landfill is reportedly located in Pierre Shale, with terrace alluvium on high ground above
the canyon (USAEHA, 1988b). The landfill is unfenced and unattended. No monitoring wells
have been installed, and no analytical data are available.

Source 14 - Abandoned Open Dumping Area, Range 121 (FTC 040)

This source is located in Fort Carson’s impact area in an arroyo in Range 121, approximately
4,000 feet north of Military Reservation Boundary Road, and 3,500 feet west of the installation
boundary (T17S, R66W, Section 25). Total acreage of the open dumping area is unknown.
Waste vehicle targets and open burn destruction debris were placed in a pit adjacent to an arroyo
known as Young Hollow (USAEHA, 1985). Operations at this location commenced at an
unknown time, and were ceased in 1990. Wastes deposited in this area includekvehicle parts,
ash, explosives, and possibly unexploded ordnance (UXO). Photograph No. 15 shows the Range

121 open dumping area. No analytical data are available for this source.

Source 15 - Abandoned Fire Training Storage Area (FTC 022)
This 30 foot by 30 foot fenced area was located at the south corner of the runway parking area

of Butts Army Airfield (T16S, R66W, Section 10). Drums of flammable waste and off-
specification fluids were stored here for use in fire training activities (B&V, 1993). This
operation started in the 1970s and ceased in 1992. Although no sampling of stored wastes was
performed, labels indicated storage of waste oil, waste fuels, kerosene, and TCE. Some soil
staining near the drums was reported by B&V (1993), but was not observed during the site visit.

No analytical data are available for this source.
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Source 16 - DRMO Hazardous Waste Storage Area (FTC 024)

This source is the location of a former hazardous waste storage shed at the Defense Reutilization
and Marketing Office (DRMO), in T15S, R66W, Section 8. Mr. William Tilley, Chief of the
DRMO, was interviewed to gain information regarding this source. The area was used from
1958 until 1983, at which time the shed reportedly blew down during a windstorm, and a new
facility was constructed. The shed was empty when it collapsed. The ground surface in the area
is compacted dirt and gravel. No spills in the area were recalled. Mr. Tilley reported that up
to 5,000 gallohs of wastes were stored at the facility, mostly in containers holding five gallons

or less. A few (less than 10) 55-gallon drums were also stored there.

The new facility constructed at this location (shed labelled N-07) is used to store excess product
such as lube oils, paints, etc. No hazardous waste is stored in the new facility. No analytical

data are available for this source. The new facility is shown in Photograph No. 16.

Source 17 - Hazardous Waste and PCB Storage Facility (FTC 025)
This source is located at Building 9248 (T15S, R66W, Section 33 and T16S, R66W, Section 4)
and consists of a 30-foot by 60-foot bunker which used to be an ammunition storage facility, and
four 90-day storage lockers. The building is now used for hazardous wastes, and has
impervious, curbed floors. About 10,000 pounds per month of hazardous wastes are handled
at the facility, and they are segregated according to compatibility class (flammables, toxins,
polychlorinated biphenyls (PCBs), and pesticides) (Al Collar, Fort Carson, personal
communication, 1994). This facility has been in operation since 1983, and operates under
Generator Identification Number C02210020150. This facility’s application for a RCRA Part

B Permit is still pending; no permit number has been assigned.

No potential for release of contamination to the environment is likely at this facility, due to the

bermed, impervious floors which would allow spill containment and remediation prior to release.
No analytical data are available pertaining to this source. The storage bunker (left background)
and four 90-day storage lockers (middle background) are shown in Photograph No. 17.

Hazardous wastes in storage at this facility during the site visit are presented in Appendix D.
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Source 18 - Golf Course Holding Pond (FTC 036)
This pond is located between the sixth and eighth fairways on the Fort Carson golf course
(T15S, R66W, Section 29) and acts as a retention pond for effluent from the installation sewage
treatment plant (STP). The pond was constructed in approximately 1972, and is still in use.
Prior to construction of the IWTP in 1981, the STP received wastes that were discharged to the
sanitary sewer system at numerous points around the installation. Water from the pond is used

for golf course irrigation, and as a reserve for fire fighting. The pond is shown in Photograph
No. 18.

The pond was observed during the site visit, at which time a sulfur-like odor was noticed
. associated with the water, which has a greenish color. Treated sewage effluent enters the pond
at the southeast corner, and the pond drains naturally on the east side to an unnamed natural
watercourse. The greenskeeper, Mr. Emmanuel Thomas, was interviewed during the site visit.
Mr. Thomas has been manager and grounds keeper for about 12 years, and reports that some

frogs and other amphibians may live in and around the pond. No analytical data are available
pertaining to this source.

Source 19 - Sewage Treatment Lagoons, Butts Army Airfield (FTC 039)
Two unlined lagoons at Butts Army Airfield (T16S, R66W, Section 10) have been operated since
1960, receiving surface drainage from the airfield, effluent from the oil/water separator of the
fire training area (Source 28), and sanitary sewage. Liquids dewater in the lagoons by
evaporation, and any overflow from the ponds would flow into an adjacent streambed, tributary
to Rock Creek. Site persomiel report that no overflow from the ponds has occurred (R. Noyes,
Fort Carson, personal communication, 1994). Each lagoon has a surface area of approximately
two acres. NPDES Permit CO-0021181 governs discharge from the ponds. The lagoons are
adjacent to Source 28 (FTC 021), the Abandoned Fire Training Area, and may have received
surface water drainage from that source. Photograph No. 19 shows the location of the sewage

treatment lagoons. No analytical data are available pertaining to this source.
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Source 20 - Directorate of Industrial Operations Hazardous Waste Storage Yard (FTC 043)
A 15-foot square corrugated metal storage shed was situated adjacent to Building 301 (T15S,

R66W, Section 9), and was used to store hazardous waste from 1953 until 1981. Stored wastes
included solvents in 55-gallon drums (B&V, 1993). The concrete floor reportedly had a drain

which led to a nearby drainage.

During the site visit, three concrete pads, each about 20 feet square, with some visible staining
were observed in the approximate location of the former storage shed. According to site
personnel of short tenure (less than two years), the corrugated metal shed was removed prior
to 1992. The three pads believed to be in the location of the former hazardous waste storage
shed are shown in Photograph 20. No analytical data are available to characterize potential

contamination at this source.

Source 21 - Drainage Ditches Adjacent to Building 301 (FTC 044)
These drainage ditches lie adjacent to Building 301 (T15S, R66W, Section 9), and received

effluent from the wash rack and garage from 1950 until 1981 (B&V, 1993). USAEHA (1988a)
reported that the ditches empty into an unnamed tributary of Fountain Creek. ES&E (1983)
noted that the vehicle wash rack had a water recycling system and an oil/water separator, and
that discharge from the washrack flowed to the sanitary sewer system. Photograph No. 21
shows the outfall to the unnamed drainage. During the field visit, a weathered-concrete vehicle
wash rack was also observed, in an advanced state of disuse. Although oily wash water and
garage waste discharged to these ditches may have contained hazardous constituents, no sampling

or other characterization of potential contamination has been conducted.

Source 22 - STP I and Spreading Area, Landfill No. 1 (FTC 047)
This approximately two-acre field lies adjacent to Landfill No. 1 (T15S, R66W, Section 28) and

has been in operation from the early 1980s until the present (B&V, 1993). Digested sewage
sludge from the installation sewage treatment plant is spread over the area, and disced into the

native soils. Photograph No. 22 shows the location of the STP sludge spreading area.




ES&E (1983) reported that, in Fort Carson’s hazardous waste permit application, STP sludge
was listed as an extraction procedure (EP) toxic waste. The ES&E report further states that the
listing was based on EP toxicity test results for a single sludge sample, which showed 123 ppm
of chromium. No analytical data (other than the single sludge sample) are available to

characterize potential contamination at this source.

Source 23 - Abandoned EOD Demolition Area (FTC 048)
This EOD demolition area lies east of the cantonment area (T15S, R66W, Section 15) and was

used from before 1957 until 1967. Site personnel estimate the area comprises approximately 5
acres, based on site visits and aerial photography interpretation (R. Noyes, Fort Carson, personal
communication, 1994). It consists of a series of parallel trenches that were used to bury or
detonate explosive duds. The area was difficult to locate definitively during the field visit, as
no surface indications remain. No history was available regarding trench depth or dimensions.
Clover Ditch flows adjacent to the trenches. Photograph No. 23 shows the location of this

source.

Source 24 - Deactivated Trenches at Range 1 Open Burning Grounds (FTC 017)
This open burning ground is located just south of the cantonment area (T15S, R66W, Section

22) and was in operation from 1963 until 1993 (R. Noyes, Fort Carson, personal
communication, 1994). It comprises four acres, with two trenches 100 feet long and 2 feet
deep that were used to burn waste explosives and propellants. Wastes were placed in the
trenches and burned. The location of the OB grounds at Range 1 is shown in Photograph No.
24,

Soil sample analysis conducted by USAEHA in 1985 (USAEHA, 1988a) revealed explosive
compounds (TNT, DNT) have contaminated surface soils in the trenches, but analyses outside
the trenches revealed no detectable contamination. Also, USAEHA (1988a) reported black soil
stains and ash in the trenches. Three monitoring wells have been constructed at this location,

but samples collected in November, 1993 showed no hazardous constituents in the groundwater

() o 1 o 6o O O 4O ¢@¢C oo OaOam e aoaoma @ &4




—WJ (O OO OO O O O0bDh OO0 @Ooe & o 4 e

(R. Noyes, Fort Carson, personal communication, 1994). Analytical data for this source are
presented in Table 2-8.

Table 2-8. Range 1 Open Burning Grounds Analytical Groundwater Data

Contaminant Concentration
(Rinehart, 1993)
barium 0.040-0.068 mg/1
chromium 0.008-0.013 mg/1
cadmium 0.014-0.017 mg/1
lead 0.160-0.179 mg/1
silver 0.023-0.028 mg/1

mercury 0.0003 mg/l
selenium 5.10-6.69 mg/1
arsenic 1.64-2.31 mg/l

Source 25 - Range 1A Abandoned Open Burning Grounds (FTC 018)
This burning pit is located at the intersection of Routes 9 and 11 (T17S, R67W, Section 2) and

was in operation from 1963 until 1987. This pit was used for the burning of excess explosive
propellant powder. The trenches measure 150 feet in length and lie parallel to Route 9.
Photograph No. 25 shows the location of the former burning pit at Range 1A.

Little Turkey Creek lies downgradient of the source. Analytical data of soil samples taken by

'USAEHA in 1985 showed fuel oils, elevated levels of nitrogen, and a pyrene concentration of

about one ppm.




Source 26 - Range 121 OB Grounds (FTC 019)
Range 121 is located approximately 13 miles south of the cantonment area in the Fort Carson
impact area (T17S, R66W, Section 24) and has been in operation since 1963. A dry stream bed
was used for open burning from 1963 to 1985, then the activity was moved to an adjacent, fouf-
acre open area. Photograph No. 26 shows the general location of Range 121 open burning
grounds. Small arms munitions are destroyed by surface detonation after being covered by high
explosives. Munitions destroyed at this location include CS grenades, white phosphorus, flares,
pyrotechnics, and smokes. Measurable amounts of RDX (up to 0.0086 mg/g) and high
concentrations of nitrogen compounds were detected in soil samples at this source (USAEHA,

1985). No groundwater monitoring wells have been installed to characterize groundwater quality

at this source.

Source 27 - Landfill Oil Lagoon (ELC 020)
This source is located north of Landfill No. 1 (T15S, R66W, Section 28) and was in operation
from the 1960s to 1991. Wastes including solvents, sludge from the vehicle wash facility and

sludge from the IWTP were buried in a trench measuring 100 x 60 x 8 feet. Photograph No.
27 shows the landfill oil lagoon.

Current investigations at the landfill oil lagoon have shown elevated PID readings to a depth of
17 feet. On 28 February 1992, the Colorado Department of Health (CDH) issued a Notice of

Violation (NOV) to Fort Carson, including charges that one sample taken at the landfill oil
lagoon contained cadmium, chromium, and lead.

The landfill oil lagoon is part of active Landfill No. 1. A number of monitoring wells have been
installed in the vicinity. Analytical data from these wells are presented in Table 2-9. Soil data
collected in 1994 showed total soil concentrations of a number of CERCLA-regulated
substances, including metals, semi-volatiles, and VOCs (including benzene, TCE, and PCE).
In 1990, Orion Laboratories’ TCLP analyses of soil samples detected elevated levels of some
heavy metals and semi-volatile compounds.
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Table 2-9. Landfill Oil Lagoon Analytical Soil Data
Contaminant Concentration Concentration
(Orion Laboratories, 1990)* (RUST, 1994)°
arsenic 0.02 mg/l 3.7 mg/kg
antimony 7.0 mg/kg
beryllium 0.51 - 0.67 mg/kg
barium 7.7 - 49.2 mg/1 3.7 -5.0 mg/kg
cadmium 0.008 - 1.6 mg/1 5.6 - 10.5 mg/kg
chromium 2.6 - 7.3 mg/l 16.9 -28.6 mg/kg
copper 37.1 - 87.0 mg/kg
lead 0.03 - 31.0 mg/1 87.9 - 313 mg/kg
mercury 0.12 - 0.56 mg/kg
nickel 12.0 - 18.2 mg/kg
silver 0.91 - 6.7 mg/kg
selenium 0.34 mg/1 0.19 -0.27 mg/kg
thallium 0.12 mg/kg
zinc 127 - 278 mg/kg
pentachlorophenol >5.0 mg/l
2,4,5-trichlorophenol >2.0 mg/l
2,4 ,6-trichlorophenol 37.7 mg/l
p-cresol 33.7 mg/l
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Table 2-9 (continued)

Contaminant

Concentration
(Orion Laboratories, 1990)*

Concentration
(RUST,1994)"

phenanthrene 6.4 - 10 mg/kg
di-n-butyl phthalate 1.1 mg/kg
fluoranthene 1.2 - 2.7 mg/kg
pyrene 1.4 - 2.3 mg/kg
butyl benzyl phthalate 2.1 mg/kg -
benzo(a)anthracene 1.4 mg/kg
bis(2-Ethylhexyl)phthalate 20 - 65 mg/kg
chrysene 1.8 mg/kg
di-n-octyl phthalate 1.2 - 2.3 mg/kg
benzo(a)pyrene 0.690 mg/kg
benzo(g,h,i)perylene 0.720 mg/kg
1,2-dichlorobenzene 5.1 mg/kg
napthalene 6.9 - 16 mg/kg
4-chloro-3-methylphenol 6.0 mg/kg
2-methylnapthalene 22 - 32 mg/kg
acenapthalene 1.5 mg/kg
dibenzofuran 1.2 - 1.6 mg/kg
fluorene 2.4 -2.9 mg/kg
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Table 2-9 (continued)

Contaminant

Concentration
(Orion Laboratories, 1990)*

0.300 mg/kg

Concentration
(RUST, 1994)®

acetone
benzene 0.380 mg/kg
1,2-dichloroethene 2.2 mg/kg

ethylbenzene

0.86 - 7.2 mg/kg

methylene chloride

0.24 - 0.42 mg/kg

perchloroethene 22.0 mg/kg
toluene 1.8 - 5.6 mg/kg
trichloroethene 3.9 mg/kg
xylenes 6.1 - 43 mg/kg
a - TCLP analyses of soil samples.
b - total soil concentrations.
NOTE: Values in table reflect only data above detection limit. Blanks may

indicate parameter was not detected or was not tested. Refer to Appendix
F for full analytical data reports.

Source 28 - Abandoned Fire Training Area (FTC 021)

This source is located at Butts Army Airfield just east of the sewage lagoons (T16S, R66W,
Section 10). The facility was in operation since the 1960s, and was closed in December, 1993.

In 1988, USAEHA reported that waste POL was stored on-site in open, damaged, and/or leaking




containers, and that soils surrounding these containers showed some staining (USAEHA, 1988a).

This condition was not observed during the field visit.

In 1983, ESE reported approximately 100 5-gallon cans and several dozen 55-gallon drums of
solvents, carbon remover, alcohol, and unidentified materials were observed to be dumped
and/or stored in this area. Many containers were reportedly open, damaged, or leaking, and the
ground surface reportedly showed evidence of contamination at that time. About every two
weeks, waste combustibles (oils and solvents prior to 1990; fuels only from 1990 to 1993) were
placed in a 60 x 60 x 2 foot cracked concrete basin and set on fire, to conduct fire training
exercises (B&V, 1993). Prior to 1972, similar exercises were conducted in an unlined earthen
pit in the same vicinity (ES&E, 1983). Water and fire retardant chemicals used to extinguish
the fire have been infrequently routed to the adjacent sewage treatment lagoons (R. Noyes, Fort
Carson, personal communication, 1994). Photograph No. 28 shows the fire training area.

Analysis of sludge samples taken at this source in July, 1991 by Fort Carson personnel indicated
elevated levels of TPH (230,000 mg/kg), lead (0.62 mg/l), barium (2.5 mg/l), benzene (0.82

mg/1), PCE (0.8 mg/l), and TCE (3.0 mg/l). Also, stained soils were sampled, and removed
in 1991.

Source 29 - Deactivated Trenches at Range 123 Open Burning Ground C 027
This source is located in Range 123 (T18S, R67W, Section 33) and was in operation from 1983
to 1990, mostly by Air Force personnel. Practice bombs with diesel fuel and dunnage were

burned in a trench that measures 50 x 12 x 5 feet. Residual ash, as well as practice bombs,

targets, and vehicle parts, were collected every six months and deposited in an open dump in .

Range 121. Photograph No. 29 shows the Range 123 open burning grounds. No sampling or
analytical data are available for this source.

Source 30 - Wash Rack Drainage Ditch 32
These ditches are situated at vehicle wash racks adjacent to the Clover Ditch (T15S, R66W,
Section 22), near Building 2940. They received runoff from vehicle washing until 1981 (B&V,
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1993). In 1981, the IWTP was completed to eliminate discharges of oily wastewater. During
the site visit, the Clover ditch carried a depth of 1 to 2 feet of water. Grading and drainage
drawings provided by site personnel (drawing date 1966) indicate the ditches were not lined at

that time, and no exit point for effluent is indicated.

Source 31 - Building 8030 Battery Shop (FTC 045A
The battery shop at Building 8030 (T15S, R66W, Section 9) has been in operation since 1980.
Activities conducted at this location include battery draining and filling, and acid neutralization.
During the site visit, about 18 batteries were observed in the shop. A large floor drain is
present, and the piping leading from it was recently replaced (a few months prior to the field
visit) due to deterioration that resulted from acid corrosion. Also, discoloration and eroded
concrete were observed on the floor of the shop. Site personnel had no information regarding
exit points for the drain and piping; however, document review indicated that battery contents
are dumped into the floor drain, routed to a holding tank where sodium bicarbonate is added to
neutralize the acid, and effluent is drained to the sanitary sewer (B&V, 1993). Current practice
is to ship spent batteries without draining the acid. Two 15-gallon plastic drums labelled as
sulfuric acid were present on the day of the field visit: one drum was empty or nearly empty;

the other was more than one-half full.

Source 32 - Building 8000 Battery Storage Area (FTC 045B)
New and used lead-acid batteries are stored, charged, filled, and re-shipped from the battery

room at Building 8000 (T15S, R66W, Section 9). Battery acid neutralization has been conducted
at this location since 1972. Waste solids are collected and transported to the DRMO. Some
waste solids may have been dumped near the fence at this location (B&V, 1993). Site personnel
reported that, on the average, about 144 batteries are charged and returned each day. No

accidents, explosions, or spills were recalled.

The acid neutralization chamber at the battery shop was previously used to process acid drained

from spent batteries, using sodium bicarbonate as a neutralizing agent. Effluent from the




chamber used to be discharged to the IWTP. Under current practices, however, acid is not

drained prior to shipping.

During the site visit, approximately 800 to 1,000 batteries were stored outside at this location,
awaiting shipping (Photograph No. 30). Batteries are stacked on wooden pallets on a concrete

pad. Some staining and corrosion of the concrete was observed.

Source 33 - Building 8142 B Area (FTC 045C
An acid neutralization process was conducted in Building 8142 (T15S, R66W, Section 9) from
1978 to 1992. Acid from batteries was drained into a holding tank and neutralized using sodium
bicarbonate. Liquid effluent was discharged into the sanitary sewer and solid waste was
discarded to a dﬁmpster. This operation was ceased in 1992; at about the same time, site
personnel report that the pipeline leading from the floor drain was corroded and leaking. The
pipeline was excavated and replaced. Current practice at this location is to store batteries only
until they can be shipped to Building 8000 for further disposition. During the site visit, about

70 to 80 batteries were observed in storage at this location.

Source 34 - Building 8000 Activities: Former Vapor Degreaser (FTC 058) and Former
Waste Oil/Solvent USTs 54

The largest industrial operation under DIO is the consolidated maintenance facility at Building
8000 (T15S, R66W, Section 9). The facility services wheeled and tracked vehicles and is
equipped to perform complete vehicle overhauls, including engine and transmission rebuilding
and repair. The operation reportedly has produced over 2,600 gallons per month of waste oil

and over 200 gallons per month of waste solvents.

A solvent vapor degreasing and cleaning facility was located in Building 8000 which resulted
in release of chlorinated solvent contamination to the surrounding soils, and potentially to the
groundwater. Approximately 150 gallons per month of spent TCE solvent was generated at this
facility. The date the operation began is unknown, but the facility stopped using chlorinated

solvents in the system in 1992, replacing them with alkaline cleaner (GeoGuard 2215, potassium
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hydroxide) for the degreasing operation. Soils surrounding the sump that received spent solvent
from the vapor chambers was found to be contaminated with TCE and PCE. Also, sampling
conducted through one drill hole 10 to 12 inches beneath the floor near the vapor chambers
found contaminated soils with TCA at concentrations up to 2,000 ppm (B&V, 1993). A second
drill hole about 24 feet away from the sump found no contamination.

Two USTs (26,000-gallon capacity) were used to store waste solvents generated at the
degreasing operation in Building 8000, and waste from a parkerizing metal finishing process
over the period 1971 to 1977 (ES&E, 1983). Dates of installation of the tanks are unknown;
they were excavated and removed in 1993. Photograph No. 31 shows the location of the former
USTs. Contaminated soils were also excavated when the tanks were pulled. Analytical results
for 14 groundwater samples and 5 soil samples detected TPH in soil and benzene, TCE, and
TCA in groundwater (B&V, 1993). A pump-and-treat groundwater remediation system has been
installed to remediate contaminated groundwater at this location.

Other wastes generated at Building 8000 include about 100 gallons per month of caustic solution
from the radiator shop, and about 1 pound per year of asbestos dust from brake pad grinding.

Source 35 - Equalization Basin, Building No. 1399 (No FTC Number)
About 50 feet south of Building 1399 (T'15S, R66W, Section 16) is a bermed holding pond used

to collect oily waste from oil/water separators, vehicle maintenance bays, wash facilities, and
other activities around the installation. The asphalt-lined pbnd is about 90 feet square and about
12 feet in total depth, and it is underlain by three feet of clay soil. Immediately to the south of
this basin is an unnamed drainage, tributary to Fountain Creek. The equalization basin is shown
in Photograph Nos. 32 and 33.

Prior to 1991, analytical data collected by Fort Carson personnel indicated that sludge from this
facility contained hazardous constituents (reactive sulfide, 1400 mg/kg; TCA, 35 mg/kg). In
August 1991, the CDH issued a NOV to Fort Carson, charging that the sludge contained
hazardous constituents, including sulfides (1400 mg/kg), TCA (35 mg/kg), DCA (0.69 mg/kg),
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and toluene (0.68 mg/kg). The NOV further states that the asphalt liner has obvious cracks, and

that the facility constitutes a hazardous waste surface impoundment.

In 1981, heavy rainstorms reportedly flushed oily waste out of the equalization basin and into
the adjacent drainage (ES&E, 1983). Oily waste overflow from this facility, the Minick St.
pump station, and the IWTP equalization basin was discharged into Fountain Creek during the
flooding, and was subsequently taken into an irrigation ditch that diverts from Fountain Creek.

Source 36 - Range 123, New Demolition An FTC Number
This source comprises three recently-excavated trenches at Range 123 (T18S, R67W, Section
33) where waste explosives are burned as a training requirement. | The trenches at Range 123
measure approximately 12 feet by 60 feet, and are shown in Photograph No. 34. No further

information was available regarding activities or history at this area.

urce 37 - Soils at F r Waste Paint Solvent UST near Building 201 (FTC 070
A 500-gallon UST was used at Building 201 over the period 1960 through 1992 to receive waste
paints and solvents (R. Noyes, Fort Carson, written communication, 1994). The UST was
excavated and removed in 1994. Soil samples collected by Fort Carson personnel after the tank
was removed in January, 1994 showed detectable concentrations of DCA (5.37 mg/l),

chloroform (0.005 mg/l), and methylene chloride (0.006 - 2.79 mg/l), as well as petroleum
hydrocarbons.

Source 38 - Administrative Services Division Printing Shop, Building 6120
Administrative Services Division operated an offset lithography printing shop in Building 6120
(T15S, R66W, Section 20). The print shop was originally in another nearby building, and was
moved to Building 6120 in 1980. No information is available regarding the building number or
exact location of the earlier print shop. From about 1958 until 1992, printing operations were
conducted, utilizing petroleum-based blanket wash solution, PCE, methylene chloride, benzene,
and an electrostatic etching solution containing cyanide. Site personnel estimate that about 20
gallons per week of hazardous substances were used, and that 15 to 20 gallons per month of
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waste was generated. Since 1992, only photostatic reproduction activities have been conducted

at this location.

Waste disposal practices at this source have varied over the time that the facility has been in
operation. Site personnel reported that electrostatic solutions containing cyanide and other
water-soluble wastes were poured down sinks and toilets until about 1985 (R. Walker, Fort
Carson, personal communication, 1994). Spent solvents were generally containerized and
deposited m dumpsters (R. Walker, Fort Carson, personal communication, 1994). However,
review of documents indicated that, prior to 1976, these wastes were not containerized, but were

"poured on top of waste paper in trash cans" (ES&E, 1983).

Source 39 - Golf Course Area Application of STP Sludge and Effluent
The Fort Carson golf course was used to spread sludge from the STP prior to 1984 (ES&E,

1983). Exact dates of land application of STP sludge are unknown, but the activity is reported
to have ceased before 1984. The sludge mixed with STP effluent was transported via a
permanent pipeline to the golf course, and sprayed evenly at a rate of 1,800 gallons each year
over an area of about 200 acres.

Effluent from the STP has been used to irrigate the golf course since prior to 1972. In 1972,
the Golf Course Holding Pond (Source 18, FTC 036) was constructed to impound STP effluent
for irrigation and fire fighting purposes. Prior to construction of the IWTP in 1981, the STP
received all wastes discharged to the sanitary sewer system, and hazardous constituents may have
passed through to the effluent.

2.3.10 Non-CERCIA Sources

A number of activities at Fort Carson involve handling of substances not regulated under

CERCLA. For example, incinerators of biological wastes at the old hospital, and probable
radon in buildings are not considered under CERCLA. CERCLA also specifically excludes

petroleum or petroleum-derived products. Practices at Fort Carson regarding handling, storage,




and disposal of non-CERCLA regulated substances are not addressed in this PA. A list of USTs
and ASTs which contain POL is included in Appendix E, for reference purposes.
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3.0 GROUNDWATER PATHWAY
3.1 Hydrogeologic Setting

Groundwater at Fort Carson occurs in shallow alluvial and sedimentary bedrock aquifers.
Alluvial aquifers are discontinuous and consist of unconsolidated sediments deposited along
existing stream valleys and drainage basins. Sedimentary bedrock aquifers consist of laterally
continuous sandstones of the Dakota/Purgatoire aquifer and the underlying Fountain aquifer.
Alluvial deposits are hydraulically disconnected from bedrock aquifers due to the presence of
thick shale aquitards. Depth to water in the uppermost aquifer may be as shallow as five feet
in the alluvial deposits. No karst features or aquifers occur at Fort Carson. The generalized
geology at Fort Carson, including the distribution of major aquifers, is provided in Figure 3-1.
A geologic cross-section across the central portion of Fort Carson is provided in Figure 3-2.

The hydrologic properties of geologic materials at Fort Carson are summarized in Table 3-1.

3.1.1 Alluvial Aquifers

Deposits of stream alluvium at Fort Carson are found along Little Fountain, Rock, and Sand
Creeks, as well as several unnamed tributary streams. Less significant alluvial deposits are
found along Red and Turkey Creeks. Alluvial aquifers are found primarily in the northern
(cantonment) and eastern portions of Fort Carson, and are generally absent in the southern and -
western portion of the property where sedimentary bedrock is exposed at the surface (Figure 3-
1). Alluvial a_qﬁifers are unconfined, laterally discontinuous, and generally transmit small to
moderate quantities of water to wells. Groundwater within the alluvium generally flows
eastward toward the confluence with Founfain Creek east of Fort Carson. The alluvial aquifers
at Fort Carson are hydraulically connected to the Fountain Valley alluvial aquifer immediately
east of Fort Carson.

The most productive and transmissive alluvial aquifer at Fort Carson is found along Little
Fountain and Rock Creeks where well yields up to 170 gallons per minute (gpm) have been
reported. The alluvial aquifer in this area is reported to be up to 60 feet thick and consists
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primarily of coarse sand and gravel. Groundwater within the Little Fountain Creek alluvium

is reported to be flowing eastward under an average hydraulic gradient of 0.015 (Leonard,
1984).

Stream terraces occur in the areas between stream valleys, and are capped by poorly sorted older
alluvial deposits up to 100 feet thick. The terrace alluvium is generally dry, but may transmit

small quantities of water along the contact with the underlying Pierre Shale and younger stream
alluvium.

Residual and/or alluvial soils up to 35 feet thick are present overlying bedrock in many areas
of Fort Carson. Residual soils are derived from the in-place weathering of bedrock. Alluvial
soils are present on the slopes of old stream terraces where they were deposited by sheetwash,
landslides, or similar erosional processes. These soils are discontinuous and generally dry, but
may locally contain significant quantities of groundwater. In the caﬁtonment area, several
landfills are located on the flanks of old stream terraces within residual and alluvial soils
containing groundwater (e.g., Landfill No. 2). Groundwater within the residual/alluvial soils

may be in hydraulic communication with adjacent alluvial valley aquifers.

The quality of water from the alluvial aquifers in the western portion of Fort Caison is generally
acceptable for most intended uses. General water quality deteriorates eastward across Fort
Carson, and is generally only suitable for irrigation and non-potable uses. Concentrations of
fluoride locally exceed drinking water standards in the Little Fountain and Rock Creek alluvial
aquifers (Leonard, 1984).

3.1.2 Sedimentary Bedrock Aquifers
Sedimentary rocks of Late Paleozoic and Mesozoic age are exposed at the surface in the western
and southern portion of Fort Carson (Figure 3-1). This general sequence of rocks is expressed
as a discontinuous series of north-south trending hogback ridges and troughs which parallel the
Colorado Front Range from the Wyoming border to just south of Canon City. The stratigraphic

sequence of geologic materials at Fort Carson is summarized in Table 3-1.
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Landslide Debxris fans and earth flows on steep slopes. Generally dry; may transmit infiltrated
Deposits . preci dying deposit
Holocene Sream Poorty sorted deposils of clay, sit, sand, gravel, | Yiekis smail to large quantities of
Allirvium c-60 cobbles, and boulders partly filling the valleys of weater 1o wells.
Cenozoic Quaternary Y present streams.
Poorly sorted alluvial deposits of clay, ik, sang, G lly dry; its small
Plei ne Terrace 0-100 and gravel on terraces above and between quantities of water to springs siong
Deposits prasent stream valleys. contact with Pierre Shale and to
stream alluvium.
Pierre 3,000 Dark gray shale and b ite. Sandy
Shale 5,000 transition zone in upper 400 to 800 feet,
Smoky Hill Shale Member 500+ feet of
yellowish-brown soit, thin-bedded, calcareous
FT:: ;:' :n :: shale imterbedded with thin layers of limestone.
Fort Hays Limestone Member: 3 to 40 feet of
gray, hard, thin- to thick-bedded limestone.
. e These units generally do not yield
Juan Lopem Z Member: Grayish-brown, hard watet 1o wells, Combined, they tend
Cod ’ . ) o retard vertical movement of water
Upper Carlite to t s‘"f ~ JMemm" Yellowish-gray. thin from the Dakota-Purgatoire aquifer,
Cretaceous Shale 150 Blue Hit Shale Member: Dark gray, producing artesian conditions. I
some areas, sandy or fractured zones
noncalcarsous shale. . N
N | provide small yields to wells. The
Fairport Chalky Shale Member: Yeilowish-gray, Guality of water from these units
sofc s shale. 1 iy is dasuitable for most uses.
Cretaceous Bridge Creek Li A Intersaddad
gray limestone and shale.
i:::gz’: 75 Hartand Shale Member: Gray shaly calcasenite.
Mesazoi Lincoin L Member: Grayish-brown, hard
$aZ0iC A
icarenite, shaly calcarenite, and b :
Graneros s Dark gray, hard calcarsous shale.
Shale
Zowm ﬁno-wj medium-grained, cross- The D Sandstone and Lytle
Dakota 9110 locally code | o istone Member of the Purgatoire
Sandstone grained to conglomeratic, with & middle unit of o form the Dakom-Pur
Lower thin-bedded clay, sand, and shale. quifer. This aquifer fs cai o
Cretaceous Glencaim Shale Membar: 80 to 80 feet of dark yieiding 5 to ‘9 galfmin to welis in
tored bed ; most areas; yields ot 150 to 200
Purgatoire shale and thl ded stone. gal/min to wells can be expected in
Formation 180-210 Ly‘_" . Merrbe: 1mh1.3°'“:°',‘?h: areas where the permeability of the
sandst o;le. b ' aquifer is enhanced by fractures.
R Martison Varicolored gray. maroon, and green siltstone
Juraasic Upper Jurassic Eormation 25 and claystone interbedded with thin beds of
d [l , and cong ate. Not considered to be aquifers
b of negligible P ility.
™ Lykins 180 Varicolored maroon, green, and pink interbedded
Formation ) shale, siltstone, sandstone, and limestone.
Permian Lyons 700-800 Red to yeltowish-gray, fine-grained sandstone.
Sandstone
Red, marcon, and brown irregulady bedded, Wo cls yield I’:s;dﬂnar;o rw d::“/:::
: coarse- o fine-grained, arkosic sandstone and ; oped ¥
Paleozoic g interbadded with sitstone ang’ | TVESISK water in outcrop aress
Pennaylvanian Upper and Middle Fountain 2,100- shal-e niert w where Dakota-Purgatoire aquifer has
Pennsylvanian Formation 2,900 Glen Eyie Shale Member: Basal, gray been removed by erosion.
sandstone, sandy shale, and black shate about
100 feet thick.

Table 3-1. Physical and Hydrologic Properties of Geologic Units
at Fort Carson, Colorado

Source: Leonard, 1984
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The most potentially productive and areally extensive aquifer at Fort Carson is the
Dakota/Purgatoire aquifer. The Dakota/Purgatoire aquifer consists of the Dakota Sandstone and
the Lytle Sandstone Member of the Purgatoire Formation. The combined thickness of the
sandstones is 150 to 220 feet. The Dakota Sandstone is separated from the Lytle Sandstone by
60 to 80 feet of marine shale and thin-bedded sandstone of the Glencairn Shale Member of the
Purgatoire Formation. The Pierre Shale, Niobrara Formation, Carlile Shale, Greenhorn
Limestone, and Graneros Shale overlie the aquifer and act as confining layers that retard vertical
flow and produce artesian conditions. Groundwater generally flows in the direction of dip of
the Formation. Groundwater in the Dakota/Purgatoire aquifer flows in a southeasterly direction
across the southern portion of Fort Carson, and in a more easterly direction in the northern

portion.

Wells at Fort Carson producing from the Dakota/Purgatoire aquifer have yields ranging from
30 to 230 gpm. Well yields increase substantially along the flanks of anticlines where
permeability is enhanced by fracturing (Leonard, 1984).

Groundwater from bedrock wells is not used for potable supply at Fort Carson. Groundwater
from the Dakota/Purgatoire aquifer characteristically contains elevated concentrations of radium-
226, gross alpha, and other radiochemical constituents. Concentrations of these constituents are
commonly above primary or secondary drinking water standards. The source of radioactive
constituents is naturally-occurring uranium minerals contained within the Dakota Sandstone.
Other chemical constituents that locally exceed drinking water standards include total dissolved

solids (TDS), iron, manganese, and sulfate.

A ‘second bedrock aquifer of local importance at Fort Carson is the Fountain aquifer. Wells
produce water from the Fountain aquifer only in the western portion of Fort Carson where the
more productive Dakota/Purgatoire aquifer has been removed by erosion. The Fountain aquifer
consists of up to 2,900 feet of predominately poorly sorted maroon sandstone and conglomerate
of the Fountain Formation. The permeability of the aquifer is relatively low due to cementation

and poor sorting. The Lyons Sandstone overlies the Fountain Formation and consists of well
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cemented fine-grained sandstone. The Lyons Sandstone is sometimes perforated by wells and
included as part of the Fountain aquifer. The shales, siltstones and limestones of the overlying
Lykins and Morrison Formations act as confining beds and retard upward flow from the aquifer.
Groundwater in the Fountain aquifer flows toward the south and east in the general direction of
formation dip. Wells at Fort Carson completed in the Fountain aquifer have small yields

ranging from 1 to 10 gpm. |

Groundwater from the Fountain aquifer is of generally acceptable quality. Locally,
concentrations of TDS, selenium, fluoride, iron, manganese, sulfate and gross alpha and beta

radiation may exceed primary or secondary drinking water standards.

3.1.3 Background Groundwater Quality

Background groundwater quality at Fort Carson was estimated from analytical data obtained
from well W6-3 located northwest of Landfill No. 6 (Rinehart, 1993). These data included
results for VOCs and heavy metals. Well W6-3 is located upgradient and outside of the landfill
proper. Because there are no potential sources or industrial areas upgradient of Landfill No. 6,
groundwater quality at this location is assumed to represent "natural" conditions. Additional
information concerning regional groundwater quality is presented in Leonard (1984). Analytical
data obtained from well W6-3 identified elevéted concentrations (above MCLs) of some heavy
metals, including cadmium (0.007 mg/l), selenium (0.3060 mg/1), and arsenic (0.212 mg/l).
Elevated concentrations of selenium may be derived from sediments of the Fountain Formation
(Leonard, 1984).

3.2  Suspected Releases to Groundwater

Groundwater quality data are available from over 100 monitoring wells present at Fort Carson.
Many of these wells have been sampled for hazardous constituents and, at certain locations, the
presence of hazardous substances in groundwater has been confirmed. Suspected releases to

groundwater include areas where CERCLA substances have been identified in groundwater




and/or other information suggests a probable release of CERCLA substances to groundwater has

occurred.

Suspected releases to groundwater have occurred at six locations at Fort Carson. These areas

are discussed separately below.

3.2.1 Source 2 - Landfill No. 2
Previous investigations at Landfill No. 2 have documented elevated concentrations of VOC’s
(including PCE and TCE), heavy metals, petroleum hydrocarbons, nitrate/nitrite, total organic
carbon (TOC), and chemical oxygen demand (COD) in groundwater samples (see Table 2-3).
Direction of groundwater flow at this location is predominantly south, until the alluvial valley
aquifer is encountered, where the predominant groundwater flow direction coincides with the
east-flowing surface channel, toward Fountain Creek. Migration of landfill leachate toward the
alluvial valley aquifer has been documented (USAEHA, 1992; ICF, 1991). The presence of
certain hazardous substances in groundwater, and the hydraulic connection of groundwater at the

landfill with the alluvial valley aquifer constitute a suspected release to the groundwater pathway.

3.2.2 Source 4 -~ Landfill No. 4

Previous investigations at Landfill No. 4 have documented low concentrations of toluene,

styrene, heavy metals, nitrates/nitrites and other compounds in groundwater samples. Landfill
No. 4 is located within an alluvial valley aquifer, a tributary of the Fountain Creek aquifer. The
presence of certain hazardous substances in the alluvial valley aquifer constitutes a suspected

release to the groundwater pathway.

3.2.3 Source 5 - Landfill No. §
Previous investigations at Landfill No. 5 have documented elevated concentrations of certain
VOC:s (including TCE and 1,2-DCE), heavy metals, petroleum hydrocarbons, and nitrate/nitrite
in groundwater samples (see Table 2-5) (USAEHA, 1988a; USAEHA, 1988b; ICF, 1991;
USAEHA, 1992; Rinehart, 1993). Landfill No. 5 is located partially within an alluvial valley

aquifer adjacent to Clover Ditch. The presence of certain hazardous substances in groundwater
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of the alluvial valley aquifer at this location constitutes a suspected release to the groundwater

pathway.

3.2.4 Source 6 - Landfill No. 6
Previous investigations at Landfill No. 6 have documented elevated concentrations of certain
VOC'’s (including PCE and TCE), and heavy metals in groundwater samples (see Table 2-6)
(USAEHA, 1988a; USAEHA, 1988b; USAEHA, 1992; Rinehart, 1993). Landfill No. 6 is
located within an alluvial valley aquifer. The presence of certain hazardous substances in
groundwater of the alluvial valley aquifer at this location constitutes a suspected release to the

groundwater pathway.

3.2.5 Source 11 - Landfill No. 11

Previous investigations at Landfill No. 11 have documented elevated concentrations of certain
VOC’s (including TCA), semi-volatile compounds, heavy metals, and nitrate/nitrite in
groundwater samples (see Table 2-7) (USAEHA, 1988b; USAEHA, 1992; Rinehart, 1993).
Landfill No. 11 is located within an alluvial valley aquifer immediately north of Clover Ditch
and about 800 feet west of Fountain Creek. The presence of certain hazardous substances in
groundwater of the alluvial valley aquifer at this location constitutes a suspected release to the

groundwater pathway.

3.2.6 Source 34 - Former UST/Vapor Degreaser, Bldg. 8000/8001
Previous investigations at building 8000/8001 have documented elevated concentrations of certain

VOC’s (including PCE, TCA, and benzene) and petroleum hydrocarbons in groundwater samples
(USAEHA, 1988a; USAEHA, 1988b; USAEHA, 1992). The source of the groundwater
contamination appears to be a former leaking 26,000 gallon UST located adjacent to building
8001, and associated vapor degreaser located inside of building 8000. The area is located within
an alluvial valley aquifer. The presence of certain hazardous substances in groundwater of the

alluvial valley aquifer at this location constitutes a suspected release to the groundwater pathway.




3.3  Groundwater Targets

Fort Carson derives its potable water from the City of Colorado Springs (CCS), purchasing over
900 million gallons each year. The total population drinking water from CCS is approximately
200,000, including Fort Carson residents and workers. The CCS derives its water from several
sources:

. locally, from tributaries of the Arkansas River (Fountain Creek and others);

via transmountain diversions from the western side of the Continental Divide; and

groundwater wells.

The Lower Fountain Water Quality Management Association (LFWQMA) comprises the CCS
and four other water providers, which are: |

Stratmoor Hills Water District (SHWD);

Security Water and Sanitation District (SWSD);

Widefield Homes Water Company (WHWC); and

the City of Fountain.
Although water systems of the members of the LFWQMA are separate and independent, each
water provider is connected to its nearest neighbor via an emergency water line (Robert

Schrader, SWSD, personal communication, 1994). In addition, all members purchase some of
their water supply from Fry/Ark.

SHWD is located directly north of Fort Carson, and provides potable water to the Stratmoor
community of approximately 13,932 residents (Elmer Wohlborg, SHWD, personal
communication, 1994). SHWD derives its potable water from three wells northeast of Fort
Carson along Route 85, and from Fry/Ark. The SHWD wells range in depth from 37 to 80
feet. Water quality at the wells is sampled quarterly, as required by CDH; the wells are also
sampled regularly by representatives of the Schlage Lock Company to determine if a documented
release of PCE at Schlage’s plant has affected water quality at SHWD’s wells.
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SWSD is located east of Fort Carson, and provides potable water to approximately 12,451
residents (Robert Schrader, SWSD, personal communication, 1994). SWSD derives its water
supply from 16 wells east of Route 85, and from Fry/Ark. One of the wells has been
decommissioned due to PCE contamination in the Widefield Aquifer originating at the Schlage
Lock Company plant.

Southeast of the SWSD, along Route 85, is the WHWC, serving approximately 8,500 residents
(Ronald Snoddy, WHWC, personal communication, 1994). WHWC derives its potable water
supply from three wellfields and from Fry/Ark. One wellfield lies along Route 85, west of the
Town of Widefield; a second lies east of the Little Johnson Reservoir; ahd a third lies east of
Widefield along the Fountain Ditch. WHWC'’s wells range in depth from 53 to 83 feet, and four

wells have been decommissioned due to PCE contamination originating at the Schlage plant.

Further south along Route 85 is the City of Fountain, which provides potable water to a
population of approximately 8,500 residents. Fountain derives its water supply from four wells
completed in the Widefield Aquifer, and from Fry/Ark. To supplement its groundwater
entitlements, Fountain holds water rights in Keeton Reservoir along Route 115 on the western
boundary of Fort Carson. Fountain also diverts streamflow from Little Fountain Creek upstream
of Fort Carson, and brings the water via pipeline to the Fountain Creek mainstem, where it is
discharged 'to augment Fountain’s municipal supply wells. (Ron Woolsey, City of Fountain,

personal communication, 1994).

Two smaller water districts are located along the western boundary of Fort Carson, the Rock
Creek Mesa Water District (RCMWD) and the Red Rock Water District (RRWD). RCMWD
provides potable water to about 800 residences, and purchases the water supply from Mr. John
May of the May Museum (Forrest Carter, RCMWD, personal communication 1994). John May
has ten production wells, each approximately 25 feet deep, on his approximately 1,000-acre
ranch. In addition to water sold to RCMWD, the wells are used to provide potable water to a
campground that operates from 1 May through 1 October each year. “Mr. May also diverts




surface water from Rock Creek into an unnamed reservoir to supplement water supply available

at the wells (John May, May Museum, personal communication, 1994).

CCS’s Pike’s Peak and Monument Creek intakes are upstream, beyond the boundaries of the
Fort Carson study area. The Pinello Ranch wellfield is approximately one mile east of Source
5, Landfill No. 5. The Pinello Ranch wellfield is used very infrequently to supplement CCS’s

water supply from other sources (Lamar Burch, CCS, personal communication, 1994).

About one mile northeast of Source 11, Landfill No. 11, is a neighborhood of about 20 private
residences not serviced by any municipal water supply system. Review of information provided
by the Colorado Division of Water Resources (Division of Water Resources, 1994) indicated
that, at distances 1/2 mile or less from Landfill No. 11, at least nine wells have been permitted
in the Fountain Creek alluvial aquifer for domestic and/or municipal (potable) uses. Total depth
of these wells ranges from 30 to 66 feet. The exact location of these wells is not possible to
determine from the information available (1/4-Section coordinates, in most cases). Although
distance from Landfill 11 to these wells is not great, they are all located upgradient from
Landfill 11.

Other uses of groundwater in the Fort Carson vicinity includes agriculture (irrigation), industry,
and power generation. No wellhead protection areas have been designated on Fort Carson, or

by other entities in the vicinity.
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Generalized Geology of Fort Carson, Colorado

Source: Leonard, 1984




£
-
A 2e
FEET E2 ”
7000 — « - §
S 2 Quaternary -
- Y terace ¢
v 5 deposits ¥
9 Quaterna
6000 “ terrace d;vposits
004 Quaternary ~==> o
o, alluvial
8, deposits
2% Pierre Shale, Niobrara Formation,
5000 — °°° o Carlile Shale. Greenhorn Limestone,
Ay \ and Graneros Shale
Fountain Formation '74,.“’
o,
< %
4000 - Z
Morrison Formation,
ykins Formation, and
Lyons Sandstone
3000

Al
FEET
— 7000

— 6000

~ 5000

— 4000

0 1 2 3 4 5 MILES
1 1 ) . 1 1 }
1 T 1 1 T
0 1 2 3 4 S KILOMETERS
VERTICAL EXAGGERATION X 8
DATUM (S SEA LEVEL

3000

M“aj[:@czmrﬁr—]ﬁ@c:(j(:j@@l:)c:ﬂm

Figure 3-2
Geologic Cross Section of Fort Carson

Source: Leonard, 1984

\\_,_.
| C—

1




e I s N s N s HON s S s [ s SO G SN N s Y i N A G [ GH [ (N [y U0 B SN B GRS [ (NS

4.0 SURFACE WATER PATHWAY
4.1 Hydrologic Setting

4.1.1 Streamflow
All of the streams entering and originating on Fort Carson are ephemeral (Leonard, 1984).
Streamflow at Fort Carson mostly consists of runoff from precipitation, with a lesser
contribution from groundwater seepage. The uneven occurrence of precipitation results in
uneven annual and monthly quantities of streamflow. For long periods during the year, no flow
occurs in most reaches of the streams. Continuous flow in Turkey Creek downstream from
Teller Reservoir results from groundwater seepage near the southeast abutment of the reservoir.
Groundwater seepage also results in continuous flow in Rock Creek immediately upstream from

the eastern boundary of Fort Carson.

Streamflow is diverted for municipal water supplies by the city of Fountain from Little Fountain
Creek upstream of Fort Carson. Water is taken through a pipeline, and carried to the mainstem
of Fountain Creek, where it is discharged to the Fountain Creek alluvium to supplement the
groundwater supply at the City of Fountain’s municipal wells. Historically, streamflow was
diverted from Little Fountain, Rock, and Turkey Creeks for irrigation.

Drainage on Fort Carson is from west to east, and most of the streams on the installation (i.e.,
those not intercepted by reservoirs) empty into Fountain Creek. Fountain Creek, a tributary of
the Arkansas River, flows roughly parallel to the eastern boundary of Fort Carson. Fountain
Creek is a perennial stream, with average annual streamflow of about 11 cubic feet per second
(cfs). Most of Fort Carson lies outside any designated floodplain boundary. The 100-year
floodplain boundary generally follows the major Fountain Creek tributary drainageways across
the installation.




4.1.2 Reservoirs

Regulation of streamflow with reservoirs allows for a more even and dependable supply of water
downstream. Five reservoirs have been constructed on Fort Carson, including Eureka Reservoir
on Sand Creek; Haymes Reservoir supplied by Rock Creek; John Townsend Reservoir supplied
by Little Fountain and Rock Creeks; North Side Reservoir supplied by Rock Creek; and Teller
Reservoir on Turkey Creek. The USGS (Leonard, 1984) estimated reservoir evaporation loss

at Fort Carson to be 38 inches per year.

4.1.3 Ditches and Canals
Major ditches draining on-site and off-site watersheds are the B Ditch, the Clover Ditch, and
the I Ditch. Before Fort Carson existed as a military reservation, an irrigation ditch traversed
from Fountain Creek through the present cantonment area and returned to Fountain Creek. This
irrigation ditch was called the Clover Ditch. B Ditch is predominantly a natural drainageway
running from Highway 115 to I-25. Portions of this ditch are a conversion of the original
Clover Ditch channel. I Ditch also coincides with portions of the original Clover Ditch location.
The modern-day Clover Ditch parallels I Ditch and intercepts runoff from the west and carries
it south to Cheyenne Mountain Reservoir. Modermn-day Clover Ditch does not incorporate any
of the original irrigation ditch channel (Higginbotham & Associates, 1976). Major drainage

basins and ditches are shown on Figure 4-1.

4.1.4 Surface Water Quality
Leonard (1984) presents an in-depth discussion of general water quality in streams and alluvial
aquifers on and in the vicinity of Fort Carson. Water quality analyses presented in that report
indicated that water from most of the streams and the alluvial aquiférs along the western side
of Fort Carson is suitable for irrigation and would be suitable for drinking if treated for
biological contaminants. The report further concludes that the chemical quality of water from
streams and the alluvial aquifers deteriorates to the east, but that water is still suitable for
irrigation with proper management practices. Surface water quality analytical data are presented

in the Leonard, 1984 report, including general water quality parameters, heavy metals, and
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radiochemical parameters. Water quality samples were taken at various locations above, on, and

below Fort Carson.

Background surface water quality at Fort Carson was estimated from analytical data obtained
from the B-ditch located upstream of Landfill No. 6, and an unnamed ditch upstream of Landfill
No. 4 (Rinehart, 1993). These data provided results of surface water sampling for VOCs and
heavy metals. Because there are no potential sources or industrial areas upstream of these
locations, surface water quality at these locations is assumed to represent "natural” conditions.
Additional information concerning regional surface water quality is presented in Leonard (1984).
Analytical data obtained from the upstream surface water locations identified elevated
concentrations (above MCLs) of some heavy metals, including selenium (0.0690 to 0.971 mg/l)
and arsenic (0.126 to 0.140 mg/1). Elevated concentrations of selenium may be derived from
sediments of the Fountain Formation (Leonard, 1984).

4.2 Suspected Releases to Surface Water

There are four sites at Fort Carson where analytical data or other information suggest that
releases of CERCLA substances to surface water may have occurred. Each of these sites is

discussed separately below.

4,2.1 Source 2 - Landfill No. 2 (FTC 006)

Information presented in USAEHA (1988b) indicates that "at times of rainfall, runoff will carry
diluted leachate into the Clover Ditch drainage system”, a tributary to Fountain Creek. In
addition, shallow groundwater at the landfill appears to be hydraulically connected to the
adjacent alluvial valley aquifer. The Clover Ditch receives baseflow from the alluvial aquifer,
and therefore has the potential to receive contaminated groundwater identified at the landfill.
Based on these data, Landfill No. 2 is a source of a suspected release to the surface water
pathway. |




4.2.2 Landfill No. 11 (FTC 015)
Previous studies at Landfill No. 11 have documented various CERCLA compounds in
groundwater samples collected at this location (see Table 2-7). Landfill No. 11 is located

immediately north of Clover Ditch and about 800 feet west of Fountain Creek, within the
alluvial aquifer. The Clover Ditch and Fountain Creek receive baseflow from the alluvial
aquifer at this location (i.e., surface and groundwater are hydraulically connected), and
therefore, the potential exists for contaminated groundwater at Landfill No. 11 to migrate into
Clover Ditch and/or Fountain Creek. Based on this information, Landfill No. 11 is a source of

a suspected release to the surface water pathway.

4.2.3 Source 35 - Equalization Basin, Building No. 1399 (No FTC Number)
In 1981, a rainstorm reportedly flushed oily waste out of the equalization basin into the adjacent

unnamed ditch, and ultimately into Fountain Creek (see source description, Section 2.3.9).
Slﬁdges collected from this basin were later identified as containing hazardous constituents.
Because the material flushed into the drainage may have contained CERCLA substances, the

equalization basin is a source of a suspected release to the surface water pathway.

4.2.4 Source 18 - Golf Course Holding Pond C 03
The golf course holding pond currently receives waste water effluent from the STP. Prior to
the construction of the IWTP in 1981, the STP received sanitary and industrial waste water from
various sources on the installation, including waste streams that contained certain hazardous
substances (see source description, Section 2.3.9). Because the holding pond may have received
STP effluent containing CERCLA substances prior to 1981, the golf course holding pond is the.

source of a suspected release to the surface water pathway.
4.3  Surface Water Targets

More than 100 surface water intakes are located within a 15-mile target distance limit of Fort
Carson (Division of Water Resources, 1994). These intakes are located along Fountain Creek
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east of Fort Carson. None of the intakes are used for drinking water supply (Phillip Saletta,
CCS, personal communication, 1994).

The distance from the probable point-of-entry (PPE) to a surface water body is approximately
100 feet (the probable point-of-entry is located along Clover Ditch adjacent to Landfill No. 11,
Source 11). The nearest surface .water intake is about 1200 feet from the PPE, and is used for
agricultural purposes.

Fountain Creek and Teller Reservoirs are cold water fisheries used for recreational fishing.

Food production rates are not available for these water bodies.

Wetland environments are found within the 15-mile target distance of Fort Carson. The

locations of these areas are shown on Figure 2-2.

Habitat of two threatened aquatic species occurs within the Fountain Creek drainage: the
Arkansas darter and the greenback cutthroat trout (Colorado Department of Wildlife, telephone
communication, 1994). The greenback cutthroat trout has been noted in Lytle, Duck, and Little
Turkey Creek Ponds, and in Turkey Creek. The Arkansas darter has been observed in Lytle
Pond, Cottonwood and Mary Ellen Ranch Springs, and in Turkey Creek. The Arkansas darter
may also be found in the 15-mile downstream reach of Fountain Creek, but no written
documentation to that effect was located. A list of threatened and endangered species that have

been observed on and near Fort Carson is presented in Table 4-1.




Table 4-1. Threatened and Endangered Species List, Fort Carson

l Species Name | Listing Status

Bald Eagle (Haliaeetus leucocephalus) federal endangered; Colorado endangered;

winter transient

Peregrine Falcon (Falco peregrinus anatum)

federal endangered; Colorado endangered;
forages on Fort Carson from aerie west of

installation boundary

Greenback Cutthroat Trout (Oncorhynchus

clarki stomias)

federal threatened; Colorado threatened; noted
in Lytle, Duck, and Little 'Turkey Creek ponds,
and in Turkey Creek

Mexican Spotted Owl (Strix occidentalis lucida)

federal threatened; found as road kill on Hwy
115 at Rock Creek crossing; nests west of Fort
Carson boundary

Arkansas Darter (Etheostoma cragini)

federal category 1; Colorado threatened; noted
in Lytle Pond, Cottonwood and Mary Ellen
Ranch Springs, and Turkey Creek

Source: Fort Carson, written communication, 1994.
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5.0 SOIL EXPOSURE AND AIR PATHWAY

The soil exposure pathway assesses the threat to human health and the environment by direct
exposure to hazardous substances and areas of suspected contamination. This pathway differs
from the three migration pathways in that it accounts for contact with in-place hazardous

substances at the site, rather than migration of substances from the site (EPA, 1991).

The principal threat under the air pathway is the threat of airborne releases of hazardous
substances. Evaluating likelihood of release requires hypothesis of whether hazardous substances
are likely to be migrating from the site to the air (EPA, 1991).

5.1  Physical Conditions

Soils at Fort Carson consist of relatively young soil types which developed on alluvial sediments
and residual soils found on sandstones and shale. Eight mapping units consisting of soils having
similar engineering characteristics have been identified at Fort Carson (ES&E, 1983). They
vary from poorly-graded, gravelly sands to stony and clayey silts. Turkey Creek, which runs
through the center of the reservation from northwest to southeast divides the soils into two major
regimes. The soils on the west side of the creek are primarily coarse-grained, shallow, granular
soils of medium to high permeability, with scattered areas of low permeability clay-silt mixtures
and loamy sands. Fine-grained silt and clay mixtures of low permeabilities, interspersed with
low permeability loamy sands, predominate on the east side of Turkey Creek. Infiltration rates
of soils at Fort Carson may range from 0.2 to 50.8 cm/hr (ES&E, 1983).

5.2  Likelihood of Exposure to Soil Contamination

Likelihood of exposure relates to areas of suspected contamination, and takes into account soils
as well as any sources, areas of contamination, or other material on the surface (e.g., gravel fill,
waste pile, plank flooring, concrete, asphalt paving) (EPA, 1991). The guidance presented in
EPA, 1991 for evaluating this category states that, "To confidently rule out the presence of areas

5-1




of suspected contamination, appropriate quality analytical data demonstrating the absence of

hazardous substances are generally necessary."

During the PA investigation, 39 sources of contamination were identified on Fort Carson (see
Section 2). Likelihood of exposure to contaminants at each of these 39 sources was considered.
Based on the definitions and discussion presented in EPA (1991), 37 of the 39 sources are
considered to have likelihood of exposure. Section 2.3.8 of this report describes the 39
CERCLA sources identified at Fort Carson. Source 17 (Hazardous Waste and PCB Storage
Facility, FTC 025), and Source 34 (Bujlding 8000 Activities: Former Vapor Degreaser and
Former Waste Oil/Solvent USTs, FTC 058 and FTC 054) are the two sources that have no
likelihood of exposure. Each of these two sources is described below.

S.2.1 Source 17 - Hazardous Waste and PCB Storage Facility (FTC 025)
The hazardous waste and PCB storage facility at Building 9248 is used to store hazardous wastes
for up to 90 days prior to off-post hauling by a disposal contractor. The facility has chemically-
impervious, curbed floors, which would allow spill containment and remediation prior to
environmental exposure. Hazardous wastes stored here are segregated according to compatibility
class, and the building interior is temperature and ventilation controlled. No potential for release

of contamination to the environment is likely at this location.

5.2.2 Source 34 - Buiiding 8000 Activities: Former Vapor Degreaser (FTC 058)

and Former Waste Ojl/Solvent USTs (FTC 054)
Although soil contamination has been documented around the sump at the vapor degreaser in
Building 8000, contaminated soils are covered by the concrete floor of the building. The
impervious flooring prevents the likelihood of exposure at this source. The other area of
concern at this source is the former waste oil/solvent USTs. These USTs were removed in
1993, and contaminated soils were excavated. The excavation was backfilled with clean soil,

as shown in Photograph No. 31. There is no likelihood of exposure at this source.




5.3  Soil Exposure Targets

Soil exposure targets include threats to resident and worker populations within 200 feet of a

potential source of soil contamination, as well as threats to sensitive terrestrial environments.

5.3.1 Resident/Worker Populations
No resident populations were identified within 200 feet of any potential source of soil

contamination, and no schools or day-care facilities exist within the 200-foot radii. However,
populations of workers and regularly-occupied buildings were identified for some sources. Table

5-1 presents information regarding these targets for soil exposure.

Table 5-1. Soil Exposure Targets - On-Site Workers

) (J (O (O ([ OO @@o@oc;h oo o . 33 .3 24

Source Number and Name No. of Workers Distance to
within 200 ft | Nearest Building
Source 1 - Landfill No. 1 <10 > 200 ft
Source 4 - Landfill No. 4 about 25 0ft
Sourcé 5 - Landfill No. 5 about 75 0 ft
Source 16 - DRMO Hazardous Waste Storage Area about 10 50 ft
Source 18 - Golf Course Holding Pond 4 50 ft
Source 20 - DIO Hazardous Waste Storage Yard < 10 25 ft
Source 21 - Drainage Ditches Adjacent to Bldg. 301 <10 75 ft
Source 22 - STP Land Spreading Area, Landfill No. 1 < 10 > 200 ft
Source 30 - Wash Rack Drainage Ditches 0 150-200 ft
Source 31 - Building 8030 Battery Shop 150 0 ft
Source 32 - Building 8000 Battery Storage Area 200 0ft
5-3




Table 5-1 (continued)

Source Number and Name

No. of Workers
within 200 ft

Source 33 - Building 8142 Battery Area 150 _ 0ft

Distance to

Nearest Building

and Effluent

Source 35 - Equalization Basin, Building 1399 0 150 ft
Source 37 - Soils at Former Waste Paint and Solvent UST < 10 25 ft
near Building 201

Source 38 - Administrative Services Division Printing < 10 oft
Shop, Building 6120

Source 39 - Golf Course Area Application of STP Sludge 4 50 ft

Note: Sources not listed in Table 5-1 have: a) no potential for soil contamination; or
b) no workers or regularly-occupied buildings within 200 feet.

5.3.2 Nearby Population Targets

Within the 4-mile radius of Fort Carson, over 229,000 people are estimated to be resident. This
is based on the report from Claritas (1994), and on information provided by Fort Carson

personnel regarding resident/worker populations on the installation (R. Noyes, written

communication, 1994).

5.3.3 Sensitive Terrestrial Environments

A number of federal- and state-listed threatened or endangered terrestrial species have been

documented on and in the vicinity of Fort Carson (see Table 4-1).

These species include

peregrine falcon, Mexican spotted owl, and bald eagle. These species may frequent the Fort

Carson area to forage, and bald eagles are considered transient winter residents, but permanent

habitats within base boundaries have not been documented.

|
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5.4  Likelihood of Release to the Air Pathway

Likelihood of release to the air pathway is evaluated based on site and pathway conditions, and
considers whether a release of contamination to the air could be detected (i.e., not whether or
not a release may have occurred). Because of rapid dispersion of released substances in the
atmosphere, an air release can usually only be detected while it is occurring. At Fort Carson,
the air pathway was judged to have no suspected release. The basis for this conclusion is that
the CERCLA substances and activities documented at Fort Carson are not likely to release
contamination to the air; furthermore, any releases that may occur would be transient (i.e., a
limited-duration burning or fire-training activity) and no contamination would be likely to be

detected during sampling.
5.5 Air Pathway Targets

Target populations under the air pathway consist of people who reside, work, or go to school
within the four-mile target distance limit around the site. PA air pathway targets also include

sensitive environments and resources.

Based on the Claritas report (Claritas, 1994), target populations within the pertinent distance
radii were calculated. Total populations within the 1 to 1/4 mile; 1/4 to 1/2 mile; 1/2 to 1 mile;
1 to 2 mile; 2 to 3 mile; and 3 to 4 mile radii of Fort Carson are shown in Block 10 of the PA
Assessment Forms (Appendix A).

A number of federal- ahd state-listed threatened, endangered, and sensitive species have been
documented on and in the vicinity of Fort Carson (see Table 4-1). These species include
peregrine falcon, Mexican spotted owl, and bald eagle. These species may frequent the Fort
Carson area to forage, and bald eagles are considered transient winter residents, but permanent

habitats within base boundaries have not been documented.




Another sensitive environment that constitutes a target for the air pathway is the Pike National
Forest, abutting Fort Carson to the west. The National Forest is used for numerous recreational
activities, including hunting, fishing, camping, hiking, rock climbing, swimming, skiing, and

other outdoor sports.
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6.0 CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions

A total of 39 potential CERCLA sources were identified at Fort Carson as part of this PA. Six
sources were identified with suspected releases of CERCLA substances to the groundwater
pathway. Four sources were identified with suspected releases to the surface water pathway.
Thirty seven sources were identified with some likelihood of soil exposure to CERCLA
substances; two sources were identified with no likelihood of soil exposure. There is no

evidence of a suspected release to the air pathway.

Although suspected releases to the groundwater pathway have been documented, the relatively
low concentrations of CERCLA substances observed at these locations, in conjunction with a
limited migration potential and the relatively large distance to receptor locations, leads to the
conclusion that observed groundwater contamination at Fort Carson presently poses limited risk
to human health or the environment. There is no evidence to indicate that groundwater

contamination has migrated beyond the boundaries of Fort Carson.

Suspected releases to the surface water pathway at Fort Carson have generally been of a sporadic
nature (accidental release of substances during floods or high rainfall) and of low quantity, or
are suspected due to interconnections with lightly contaminated groundwater. For these reasons,
there is little risk to human health or the environment posed by suspected surface water

contamination.
6.2 Recommendations

Many of the sources identified at Fort Carson have no analytical data to confirm the presence
(or absence) of hazardous substances in soil or groundwater. At other locations, the amount of
analytical data is not sufficient to establish the extent of soil and/or-groundwater contamination
(e.g. Landfill No. 2, Landfill No. 11, Building 8000). At certain locations, such as building

6-1




8000 and the landfill oil lagoon, remedial actions are presently underway. Soil and/or
groundwater sampling should be conducted at these locations to document the absence or

presence of hazardous substances, and to define the extent of contamination where it has already
been identified.

Surface water and sediment sampling should be conducted at the four locations where suspected

releases to surface water have been identified.
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APPENDIX A

POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT FORMS




OMB Approval Number: 2050-0085

\;EPA Potentlal Hazardous
Waste Site

Prelunmary Assessment Form

Approved for Use Through: 1/92

Identification

State: CERCLIS Number;
(8.9] 002210020150
CERCLIS Discovery Date:

N HQ Strees Address:
F‘;:'t Cz'arson & 4th Infantry Division (Mech), Fort Carson, CO
City: 3 Zip Code: County: Co. Code: Cong.
Colorado Springs ey 80913 |El Paso o
imadme ; . Approximate Arca of Site: Status of Site:
— e Acﬁvln O Not Specified
38° 45 " 108 47 - " Jj.&..QQg\w O tnactive O NA (GW phome, etc.)
- - == - - — - 6.0x10% .. &
e e ———

2. Owner/Operator Information

Name of Evaluator:

Isobel McGowan

3. Site Evaluator Information

owner Department of Defense Operator: JS Army -
Street Address: Street Address:
Same as No. 1 Same as No. 1
City: Ciy: Colorado Springs
State: Zip Code: Telephone: State: Zip Code: Telephone:
() {80913 {19 ) 526-2022
Type of Ownership: How Injtially Ideatified:
— Private O County  Citizen Compiaint 3 Federal Program
X Federal Agency 0 Municipal Q PA Petition O locideowt
Name OD O Not Spesified O Stawe/Local Program O Net Specified
Z Suate T Other 3O RCRA/CERCLA Noufication G Other
< Indian

Agency/Organuzation:

gineering Tech.

Date Prepared:

4-25-94

Street Address: 165 S, Union Blvd P Ste 710 City: Lakewood sute: OO
Name of EPA or State Agency Contac: Fed. Facilities S EPA Region VIII
[Marshall P, Fischer site assessment Mgr. 999 ’i‘éﬁx St. , Ste 500
City: State: Telephoue:
Denver o (303 ) 294-7147
4. Site Disposition (for EPA use only)
— — — — ——
Emergency Response/Remnoval CERCLIS Recommendation: Signature:
Assessment Recommendation: O Higher Prionty SI
3 Yes O Lower Priority SI
3 No T NFRAP . Name (typed):
Date: C RCRA
QO Other
_ Date: Position:




SEP/

5. General Slta Charactenstlcs

Potential Hazardous Waste Site
Preliminary Assessment Form - Page 2 of 4

CERCLIS Number:
002210020150

T Miscellaneous Chemical Products
(e.g., adbesives, explosives, ink)

O Primary Metals

T Metal Costing, Plating, Engraving

O Metwl Forging, Stamping

O Electronic Equipment

O Other Manufacturing
Z Mining

O Meuls

O Coal

O 0Oil and Gas

O Noo-meullic Minersls

O Fabricated Structural Metal Products

] Other Federal Facility

— ==
Predominant Land Usea Within 1 Mile of Site (check all that apply): Site Senting: Years of Operation.
R ladustrial 8 Agriculure (1 DOL @ Urben Beginning Year 1942
R Commercial O Mining Q Orher Federal Facility O Suburban
f Residenial ¥ DOD O Runl Ending Year ~CUrrent
X ForesuFiclds O DOB O Other
O Unknow
Type of Site Operaticns (check all that apply): Waste Geners..-:
8 Onsite
Z Manufscturing (must check subcategory) O Retail O offsite
O Lumber and Wood Producta J Reeycling T Onsite and Offsite
O Inorganic Chemicais O Junk/Salvage Yard
O Plastic and/or Rubber Products O Municipal Landfill
Q Paiots, Varnishes U Other Landfill Waste Depontion Authorized By:
0O Industrial Organic Chemicals & pop T Present Owner
3 Agricultural Chemicals U DOE C Former Owaer
(e.g., pesticides, fenilizers) a pot

Z Present & Former Ownaer

O RCRA

O Treaument, Storage, or Disposal
O Large Quantity Generator

O Unauthorized
O Unknown

Waste Accessible to the Public:

0O Semall -Quantity Generator X Yes
QO Subtie D 3 No
O Municipai
O Industrial

O "Coaverter”

O "Protecuve Filer”
O "Noe- or Late Filer"

O Not Specificd
0 Other

Distance to Nearest Dwelling,
School, or Workpiace:

0 Feat

6. Waste Characteristics Information

Z Tanks and Non-Drum Containers

Z. Chemical Waste Pile

= Scrap Metal or Junk Pile

Z Tailings Pile

_ Trash Pile (opena dump)

Z Land Trestment

Z Cootaminaied Ground Water Plume
(unidentified source}

Z Coataminated Surface Water/Sediment
(unidentified source)

¥% Other_ ACM
— No Sources

|

. 365 080 FE3
K Contamnaied Soil 362,080 ft

?f

e —

Source Type: Source Waste Quanuty: © Tier :
t.heek all that spply) (include uaits)
X andill 488 acres
2 Surface Impoundment
X Drums 6,000 galTons

[T

General Types of Waste (check all that apply)

3 Metals T Pesticides/Herbicrdes
X Organics 3 Acide/Bases

& Inorganics 2 Oily Waste
 Solveats X Municipal Wasee

(X Paints/Pigments Z Mining Waste

O Laboratory/Hospital Waste =¥ Explosives
O Radiosctive Waste O Other
O Coustruction/Demolition

Waste

ne

'c-mmw=w..um.v=VomA=Am

Physical State of Waste as Deposited (check all that
apply):

£ Solid & Studge Gf Powder

& Liquid = Gas

{

C

]
i
]
)
]
J
]
)
]
J
)
J
J
J
J
J
J
J
J
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Potential Hazardous Waste Site
Preliminary ent Form -

. Ground Water Pathay

Page 3 of 4

Is There a Suspecied Releass 0 Ground

J 8. Surface Water Pathway

Type of Surface Water Draining Site and 15 Miles Downstream (check all

Is Ground Water Used for Drinkicg
Water Withia 4 Miles: Water: Withdraws Prom:
A Yes ZYes
ONo O Ne 0- % Mile 823
Type of Drioking Water Wells >4 - % Mile 2,794
Within 4 Miles (chock all that Have Primary Target Drinking Water
apply): Wells Been Identified: >% -1 Mils 8,102
uaicipal ay
3:“. BN: >1 -2 Miles 20,430
O Nowe If Yes, Eater Primary Target Population: 523 Mik 65,687
———Feoee >3-4 Mies 106,633
Depth o Shallowest Aquifer: Neares Designawed Wellhead Protection Total Within 4 Miles 204,469
Arca: .
5-30 Fea O Underties Sits
0 50-4 Miles
Karst Terrain/Aquifer Present: 3 None Within 4 Miles

1002210020150

List Secondary Target Populstion Served by Ground Water

Shortest Overiand Distance From Any Source 10 Surface Water:

CERCLIS Nuxnber:

X Yes
Q Ne

that apply):
XSwream & River K Pood O Lake § e
QO Bay 0 Occan O Other
P Mie
Is There & Suspected Release 0 Surface Water: Site is Located in:

. & > 500 yr Floodpiain

£3 Anaual - 10 yr Floodplain
& >10ye - 100 yr Floodplain
& >100 yr - 500 yr Floodplain

Q Yes
GtNo

O Yes
O Ne

Drinking Water inuakes Locaind Along the Surfacs Water Migration Path:

Have Primasy Target Drinking Water [ntakes Been Identified:

If Yes, Enter Population Served by Primary Target intakes:

People

LinAl.lSeculdltyTula Drinking
Nume  Water Body

Water Intakes:
Flow (cfs) Populauon Served

Total within 15 Miles

FYes
O Ne

Fisheries Located Along the Surface Water Migration Path:

Have Primary Targes Fisherics Been Identified:

List All Secondary Target Fisheries:
Water Body/Fishery Name

G{)

a Yes Fountain Creek A1 cfs
¥ No
- - _ . ____ - —

D-5




Potential Hazardous Waste Site
Prdnmnary Asasment Form - Pnge 4 of 4

8 Surfaca Water Pathway Icontmued)

Weuands focsted Along the Surface Waler Mignition Path: O\hamﬂnmwAMM&umequnm aths
& Yo R Yes
O No Q No
Have Primary Target Wetlands Been ldentified: Have Primary Target Scasitive Envirouments Been [dentified:
O Yes 0 Yea
&& No &1 No
List Secandary Target Wetlands: List Secondary Target Seasitive Eaviroaments:
Water Body Dow (cfy) Frontage Miley Water Body Flow (cfs) Sensitive Envionment Type
Fountain Creek 11 30 Fountain Creek 1 30

[_9 Soil Exposura Pathway

Are Pecpls Occupying Resideaces or Numaber of Workers Ousite Have Tervestrial Seusitive Eavironments Been [dentified oa
Anzoding School of Dayeare cm or Within 200 O Nooe or Within 200 Peet of Arcas of Known or Suspected
Feet of Areas of Knows or Suspected O1-100 Contamination:
Countamumnation: Q101 - 1,000 & Yes
0 Yes R >1.000 T No
R No
If Yes, List Each Terrestrial Seasitive Bavironment:
If Yes. Eater Total Resident Populauon: .
Habitat for federally listed
People endangered and sensitive species
— = e —————————————————————————
10. Air Pathway
— — _—_— ___ e

11 There a Suspecied Release w A

Wetlands Located Within 4 Miles of the Site:

XYes
2 No

Qther Scasitive Egvironments Locaied Within 4 Miles of the Site:

2 Yes
0 Ne

= Yes
#ANo
Enter Towl Populatioa on or Within:

Owsite ¥ 24,844

0 - % Mile 823
% - % Mike 2,794

>t - | Mile 8,102

1 -2 Milks 20,430

573 Miles 65,687

>3 . 4 Miles 106,633

Tol Within 4 Mitea 229,313 .
* Resident and worker populatior
on Fort Carson proper.

List All Senaitive Eavirooments Within '4 Mile of the Site:

—

Distance Sengitve Esvironment Type/Wetlands Ares (acres)
Onsite 2

0- % Mile 6 acres

> K - %5 Mile 20 acres

_—




u‘rzmz AND LONGITUDE CALCULATION WORKSHEET #2

. o - LI USING ENGINEER'S SCALE (1/60)

SITE NAME:

Fi. (avson CERCLIS #:_
AXA: SS1D: |
ADDRESS:
CITY:  STATE: ZIP CODE:
- SITE REFERENCE POINT: 4{/_:/1 /47(.. #/ l //@'J{mn, }
usGS QUMD AP NANE: lolovads TOWNSRIP: ____ 'N/S RANGE! 7
SCALE: 1:24,000  MAP DATE: SECTION: 1/4 1/4 1/4
MAP DATUM: 1927 1983 (CIRCLE ONE) MERIDIAN:

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OP 7.S5*' MAP ( attach photocopy)s

LONGITUDE: /g e 44 ' JO = LATITODE: 35 ° 44 ' Q0"

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5‘ GRID CELL:
LONGITUDE: (P¥ e 47 * o " 37 o HS- .__-00 *

CALCULATIONS:

LATITUDE:

LATITUDE (7.5’ QUADRANGLE MAP)

A) NUMSER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: /SO
8) MULTIPLY (A) BY 0.3304 TO CONVERT T0 SECONDS:
A X 0.330.4 - ﬁ?_ .é
C) EXPRESS IN MINUTES AND SECONDS (1'= 60%): _() * 44 .
D) ADD TO STARTING LATITUDE: 38 o5 ' () . O =+ O 49 .b =
S$ITE LATITUDE: _ff o %b '3 4. 6 -
CALCULATIONS: LONGITUDE  (7.5' QUADRANGLE MAP) |
A) NUMBER OF RULER GRADUATIONS PROM RIGHT LONGITUDE LINE 70 SITE REF POINT: _H<T

B) NULTIPLY (A} BY 0.3304 TO CONVERT 70 SECONDS:
Axo0.3308= /4, 9~

'C) EXPRESS IN NINUTES AND SECONDS (1’= 607):

D) ADD TO STARTING LowcitupE: /0% 47 3).

O-14.G =
v 0 179 -

SITE LonGtTuos: [OYe_Y7' 44 . vi

2wl

INVESTIGATOR:

e

E-10




LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2
LI USING EMGINEER’S SCALE (1/60) -

strE NaMe:__ FI. cAesg CERCLIS #:__
AXA: ss1D:
ADDRESS : .

CITY: ‘ STATE: ZIP CODE:

- SITR REPERENCB POINT: __ SJWJY AEX H#2

USGS QUAD MAP NAME: /Vaﬁll- veMove C/ TOWNSHIP: N/SI RANGE ¢ B/W
SCALE: 1:24,boo MAP DATE: SECTION: 1/4 . 1/4 1/4

MAP DATUM: 1927 1983 (CIRCLE ONE) HERIEIAN'

COORDINATES FROH LOWER RIGHT (SOUTHEAST) CORMER OF 7.5’ MAD (attach photocaopy):

LONGITUDE: L_io s go- LATITUDE: 37 o __l 0"

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5¢ GRID CELL:
rovcrrune: [04s 457 Q> » LATITUDE: 35 e 40 ¢« 0D =

CALCULATIONS: LATITUDE (7.5° QUADRANGLE MAP).
A) NUMBER OF RULER GRADUATIONS PROM LATITUDE GRID LINE TO SITE REF POINT: (5
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: |
Ax0.334e B,/ o A
C) EXPRESS IN MINUTES AND SECONDS (1'= 60%): Q25 .1 -

D) ADD TO STARTING LATITUDE: 30 o 40'C) .0 ~+ _()-28. ) =
si1x warrrone:  3Fe HJ° 25 . | - |

CALCULATIONS: LONGITUDE (7.5° QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF PoINT: 43
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: '

Axo0.3304= 27,4 -
C) EXPRESS IN KINUTES AND SECONDS (1= 60-): () 27.4 =

D) ADD TO STARTING LONGITODE: /0% Y:00.0 =+ O +27.Y =

SITE LONGITUDE: L0445 27. Y = . -

DATE:

E-10




LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2
LI USING ENGINEER’S SCALE (1/60) :

i

stre mues___ FT._cheson) CERCLIS #:
AXRs_ : sso:_____ |
ADDRESS:
eITYs ‘- STATE: 21P CODE:
- SITE REPERENCE POINT: STUOY AREA # 3 '

USGS QUAD MAP NAME:__ Ahme Lwpyed  TownsmIp: N/S' RANGE: E/W

SCALE: 1:124,000  MAP DATE: SECTION: 1/6 - 1/4 1/4

MAP DATUM: 1927 1983 (CIRCLE ONE) MERIDIAN:

< : ' : :
COORDINATES FROX LOWER RIGHT (SOUTHEAST) CORNER OF 7.5’ MAP {attach photocopy):

rovertooes  [0Ye 47- jg_- LaTItooE: 38 o Jo 0‘0'

COORDINATES PROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5¢ GRID CELL:
LoNGITODE: _fYe 3D ' o * tatzrope: 39 o 35 ¢ )

CALOULATIONS. LATITUDE {7.5° QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO szn REF POINT: )7/
B) MULTIPLY (A) BY 0.3304 T0 CONVERT TO SECONDS:

Ax0.3304 = 50, & -

C) EXPRESS IN MINUTES AND SECONDS (1'= 60"): &« Sé. f .
D) ADD TO STARTING LATITUDE: 3503 .0 "+ O S'é 5 -

SITE varrrooes 37 o 357056 $6. 5

CALCULATIONS: LONGITUDE (7.5’ QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE '1‘0 sm REF POINT: Sé ‘2—.
B) MULTIPLY (l) BY 0.3304 TO CONVERT TO SECONDS:

Ax0,3308 = (20, L - : :
C) EXPRESS IN MINUTES AND SECONDS (1‘s 607): _2 ° J0. & -
D) ADD TO STARTING LONGITUDE: [O0Y o SD .0 ~+ 2 1. b =

sITE LoNeITUDR: JOY 52 0. L -

g//%f -

zmsfzaama% / M /5 '/ﬁ/'f DATE

E-10
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2
LI USING ENGINEER’S SCALE (1/60)!

SITE NAME: FI~___cARSo czac:.:si #: '
AKAs SSID: i '
ADDRESS: E , ‘
CITY: "- STATE:_ 2IP %:oogi:
- SITE REFERENCE POINT: ST AR ' By %
0SaS QUAD AP MAME:___ e Aypriec/  rowssure: __‘__u/d RANGE: ____ E/W
SCALE: 1:24,000  MAP DATE: SECTION: 174 1/4 1/4

MAP DATUM: ’1927 1983 (CIRCLE ONE) MERIDIAN:

COORDINATES ?ROH LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' m (attach phctocopy).

zowcrrovs: (94 o 37 %0 - LATITODE: 37 ° 30 éz?.

COCRDINATES 'FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5° {GRI_D CELL:

LONGITWDE: [0Fe {2+ 3D« LATITUDE: P o 36 ¢ LD -

CALCULATIONS: LATITUDE (7.5’ QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: %05
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: ' |

a:oaam- 133. 8 -

¢) EXPRESS m MINUTES AND SECONDS (1°= 60°): _ 2 * /¥ . 8{-

|

D) ADD TO STARTING LATITUDE: 3% 0 30 O0.0 = + 2 _]_3_ 2

SITE urimzs B 0 32 12.8 -

cu.cmnons- LONGITUDE (7.5' QUADRANGLE MAP)

A) NUMBER OF RUI.ER GRADUATIONS FROM RIGHT LONGITUDE LINE TO sm REF POINT: ._-g z 0
B} MULTIPLY (L) BY 0.3304 T0 CONVERT TO SEZCONDS: ‘

Ax0.3304= L7.4 - ; P
C) EXPRESS IN MINUTES AND SECONDS (1= 60°): / 2 fz
D) ADD TO STARTING LONGITUDE: 0% Y230 . p =+ f :9 Y . ‘5

SiTE Loucizmz: J04e 43+ 39. 4 - ' T

zmsrrca'ron; )(/%ﬂ //IJ‘ ' OATE: %i/f{

E=10
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2 :
LI USING ENGINEER'S SCALE (1/60) . ;
SITE NAME:___ FT. Csesgd) CERCLIS #t
AXA: ssID:___
ADDRESS: ;
CITY: STATE: ZIP anzéf
' §ITE REFERENCE POINTs __STUOY AREN 4 ’P
USGS QUAD MAP NAME: A/gmz éggw;_{ TOWNSHIP: ira/s§ RANGEs ___ E/W
SCALE: 1:24,000  MAP DATE: SECTION: 1/{4 .1/ 1/4 i

MAP DATUM:

1927 1983 (CIRCLE ONE)

MERIDIANS

COORDINATES FRON LOWER RIGHT (SOUTHEAST) CORNER OF 7.5’ m (attach phoceeepy):

LONGITUDE

0o 45+ 20 -

ronetTmE:s {50 gV o

LATITUDE: 2 o 22 ?D -
COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5° cxun CELL:

atrons: 39 o 2S5 @

(7.§° QUADRANGLE MAP)

CALCULATIONS: LATITUDE

A) NUMBER OF 'RULER GRADUATIONS FROM LATITUDE GRID LINE m srrs REF POINT:

8) MOLTIPLY m BY 0.3304 TO CONVERT TO SECONDS:
A x0.3304 » J0. 4 =

C) EXPRESS IN KINUTES AND SECONDS (1'= 607): !

D) ADD TO STARTING LATITUDE::

304

40 .4
3820 0.0+ | WH -

SITE LATITUDE: 39 o 24 40 . 4 -

CALCULATIONS: LONGITUDE (7.5’ QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM RICHT LONGITUDE LINE TO sm.-: REF POINT: < /¢,

8) MULTIFLY (A) BY 0.3304 TO CONVERT TO SECONDS: - |
Ax0.334=97.5 -

C) EXPRESS IN MINUTES AND SECONDS (1'= 607):

D) ADD TO STARTING LONGITUDE:

/37. 9

[0Ys D+ . ) = » /_3.2'._5_-

SITE LONGITUDE:

INVESTIGATOR:

IR
LUt 4/ i

DA‘I'E

E~10
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APPENDIX B

PHOTOGRAPHIC LOG FROM SITE VISIT
22-29 MARCH 1994




Photograph No. 1, Source No. 1, Landfill No. 1, looking southeast.

looking east.

2,

Photograph No. 2, Source No. 2, Landfill No.



Photograph No. 4, Source No. 3, Landfill No. 3



Photograph No. 5, Source No. 4, Landfill No. 4, looking northwest, showing buildings
on top of former landfill.

Photograph No. 6, Source No.5, Landfill No. 5, looking northwest.



Photograph No. 8, Source No. 8, Landfill No. 8.




Photograph No. 10, Source No. 9, Landfill No. 9, close up at buried shell casing.



Photograph No. 12, Source No. 11, Landfill No. 11.



Photograph No. 13, Source No. 12, Landfill No.12, looking north.

Photograph No. 14, Source No. 13, Pete’s Hill Dump, looking west up canyon toward
active face of landfill.



Photograph No. 16, Source No. 16, DRMO hazardous waste storage area.



Photograph No. 17, Source No. 17, Hazardous waste and PCB storage facility, and
90-day TSDFs.

Photograph No. 18, Source No. 18, Golf course holding pond.



Photograph No. 20, Source No. 20, DIO former hazardous waste storage area.



Photograph No. 21, Source No. 21, Drainage ditch adjacent to Building 301.

— - A~ _—
Y e Ot e
: B =

Photograph No. 22, Source No. 22, STP sludge spreading area.




Photograph No. 24, Source No. 24, Range 1 open burning grounds.



Photograph No. 26, Source No. 26, Range 121 EOD area.



Photograph No. 28, Source No. 28, Fire training area, Butts Army Airfield



Photograph No. 30, Source No. 32, Battery storage area, Building 8000.



Photograph No. 32, Source No. 35, Equalization basin, Building 1399.
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Photograph No. 34, Source No. 36, EOD area, Range 123.
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APPENDIX C

SOURCE LOCATION SKETCHES AND OTHER INFORMATION




Ground-Water Consultation No. 38-26-KM44-92, 13-23 Jul 92

Gl p-”///// |

i $02 )

: -éz ) '¢' Monitoring Well

o () ground—water
1=1 elevation

(5903.86) |
| Landfill #1
(Active Landfill)
POL, Lagoon o= m,: —_— ——’
%x s___9 150

TUSCALE IN METERS

FIGURE 2. LANDFILL #1 MONITORING WELL LOCATIONS

Sovrce. 1.
| es-;n“isl\ ar.'_euH.‘m.of freaches

7. Ts achw area shill ac-‘-ivc,? A

3. Docs fene Swroond I—F?\‘,es‘ LF a.'“WAW{’
4. Need foad Rweg(noylb\ | _
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5030
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Fonc® - 4790 —
) Q3
\ v

Y.
|
i

4770 ""‘N -

42

72

<4 BHonitocring Well
Souvrce 2.
st P —
. - /\4770/
Lal]dflll #2 < Ve - Ground—-Water
65 a3 + Building 9072 Equipotential Line
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APPENDIX D

HAZARDOUS MATERIALS IN STORAGE AT SOURCE 17
DURING SITE VISIT 22-29 MARCH 1994
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APPENDIX E

FORT CARSON UNDERGROUND AND ABOVEGROUND STORAGE TANKS
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APPENDIX E

FORT CARSON STORAGE FACILITIES

(see Map 2a for building location)

STORAGE TANKS
Total Total
Unit or Bldg. Underground Underground Aboveground Aboveground
Activity No. Substance Capacity* Capacity* Capacity* Capacity*
s B B R
1 211 MOGAS - - 600 600
2 218 Waste Oil 600 600 - -
3 227 Waste Oil - - 200 200
4 240 Kerosene - 2,000
Stoddard )
Solvent - - 2,000 4,000
5 301 MOGAS - 600 .
Diesel Fuel - - 600 1,200
6 319 MOGAS - - 600 600
7 403 Fuel Oil 17,500 17,500 - -
8 515 Waste Oil 400 400 - -
9 633 Fuel Oil 12,000 12,000 - -
10 635 Waste Oil 2,000 2,000 - -
11 638 Diesel Oil 10,000 -
MOGAS 10,000 -
Kerosene - 20,000 400 400
12 749 Diesel 20,000 -
MOGAS 10,000 -
Waste Qil 4,000 -
Storm Drain 750 -
Ethylene
Glycol - 34,750 1,000 1,000
13 1001 Waste Oil - - 600 600
14 1302 Waste Oil 1,000 1,000 1,000 1,000
15 1382 Waste Oil 1,000 1,000 - -
16 1392 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 800+ 800
17 1399 Diesel 300 400
Waste Oil - 300 61,200 61,600
18 1404 Waste Oil 700 700 - -
19 1430 Diesel 550 550 - -
20 1515 MOGAS 30,000 -
Waste Oil 1,000 51,000 - --




APPENDIX E

Total

| STORAGE TANKS

Total

Unit or Bldg. Underground Underground Aboveground Aboveground
Activity No. Substance Capacity* Capacity* Capacity* Capacity*

21 1682 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 1,200 1,200

22 1692 MOGAS 20,000 -

Diesel Fuel 40,000 -
Waste Oil 1,600 61,600 - -

23 1860 Fuel Oil 126,000 280,000
Waste Oil - 126,000 120,000 400,000

24 1882 Diesel 60,000 -
Waste Oil 2,000 62,000 - -

25 1982 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 400 400

26 2082 Diesel Fuel 60,000 -
Waste Oil 2,000 62,000 2,400 2,400

27 2392 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 2,400 2,400
28 2427 Waste Oil - - 2,200 2,200
29 2434 Waste Oil 600 600 1,600 1,600

30 2492 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 1,200 1,200

31 2692 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 - -
32 2735 Waste Oil 1,500 1,500 400 400

33 2792 " Diesel Fuel 40,000 -
Waste Oil 1,000 41,000 2,400 2,400
34 2840 Waste Oil 1,500 1,500 - -
35 2848 Waste Oil - - 400 400
36 2940 Waste Oil 1,500 1,500 - -
37 2946 Waste Qil - - 400 400

38 2992 Diesel Fuel 60,000 -
Waste Oil 2,600 62,600 - -

39 3092 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 1,200 1,200

40 3192 Diesel Fuel 60,000 -
Waste Oil 1,000 61,000 1,400 1,400

o o .o .3
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APPENDIX E
STORAGE TANKS
Total Total i
Unit or Bidg. Underground Underground Aboveground Aboveground
Activity No. Substance Capacity* Capacity* Capacity* Capacity*
41 3292 MOGAS 20,000 -
Diesel Fuel 40,000 -
Waste Oil 2,000 62,000 1,400 1,400
42 3488 Waste OQil - - 600 600
43 3709 Waste Oil - - 500 500
44 3750 Waste Oil - - 2,000 2,000
45 3868 Diesel Fuel 2,000 2,000 - -
46 3874 Waste Oil 1,000 1,000 - -
47 3887 Aluminum
Sulfate - - 10,000 10,000
48 6229 Diesel Fuel 2,000 2,000 - -
49 6288 Diesel Fuel 4,000 1,750
Fuel Oil 200,000 204,000 - 1,750
50 7500 Diesel Fuel 4,000 4,000 16,000 16,000
51 7800 MOGAS 1,000 1,000
Diesel Fuel - 1,000 1,000 2,000
52 8000 MOGAS 8,000 250
Diesel Fuel 8,000 250
Waste Oil 25,600 3,600
Fuel Oil 20,000 -
New Lube Oil 9,000 -
Solvent 25,600 96,200 500 4,600
53 8010 Diesel Fuel 2,900 2,900 - -
54 8030 Waste Oil - - 4,800 4,800
55 8098 Diesel Fuel - 500
Waste Qil - - 1,000 1,500
56 8142 Diesel Fuel 40,000 -
Waste Oil 1,000 41,000 - -
57 8152 MOGAS 20,000 -
Diesel Fuel 40,000 -
Waste Oil 1,000 61,000 1,000 1,000
58 8200 Dieset Fuel 60,000
MOGAS 20,000
Waste Oil 3,000 83,000

e




APPENDIX E

I STORAGE TANKS

Total : Total
Unit or Underground Underground Aboveground Aboveground
Activity Substance Capacity* Capacity* Capacity* Capacity*
59 8300 Diesel 60,000 -
MOGAS 20,000 -
Waste Oil 2,000 -
Ethylene -
Glycol 1,000 83,000 - -
60 8472 MOGAS | 5,000 -
Diesel 8,000 -
Waste Oil - 13,000 300 300
61 8930 Waste Oil 1,000 1,000 - -
62 9072 MOGAS 20,000 -
Diesel Fuel 40,000 -
Waste Oil 2,000 62,000 - -
63 9300 Fuel Oil - - 2,500 2,500
64 9602 Diesel 700 700 - -
65 9603 Waste Oil 450 450 - -
66 9606 P4 100,000 -
Waste JP-4 500 -
Waste Oil 500 101,000 - -
67 9609 Fuel Qil 60,000 60,000 - -
68 9610 Diesel Fuel 500 500 - -
69 9613 Diesel Fuel 600 600 - -
70 9620 Fuel Oil 17,400 17,400 - -
71 9628 Diesel 24,000 -
MOGAS 6,000 —
Waste Oil 4,000 -
Ethylene =
Glycol - - 34,000 2,000 2,000
72 9642 MOGAS - 100
Waste Oil - - 800 900
73 9649 Fuel Oil - - 1,000 1,000
74 10013 MOGAS - : - 500 500
75 12000 Fuel Oil - - 500 500
76 . 12001 Fuel Oil - - 500 500
77 12008 Fuel Oil - - 275 275
78 12010 Fuel Oil 275 275 - -




APPENDIX E

Unit or
Activity

STORAGE TANKS

Total

Total

Underground Underground Aboveground Aboveground
Substance Capacity* Capacity* Capacity* Capacity*
MOGAS 600
Diesel Fuel 600 1,200

*All capacities in U.S. gallons.

HAZARDOUS WASTE STORAGE SITES 12/2/913/1 /4

Unit or Bldg.
Activity No. | HWSAP Operator
1 9072 | 4th Engineers
2 51501 | 124 Signal
3 749 | 104th Military intelligence
4 1682 | 1/3rd Air Defense Artillery
5 8110 | Mobilization Training Equipment Sit
6 Range 145 | Range Control, Downrange
7 Range 123 | Air Burst Range Control, Buckley Air National Guard, Downrange
8 MPRC | Range Control, Multi Purpose Range Complex, Downrange
9 oAute Shop, Pikes Peak Community College
10 7501 | Hospital Maintenance Contractor.
11 8007 | Force Integration Vehicle Storage Branch
12 1302 | Directorate of Engineering and Housing Maintenance
13 NCFS | Naval Construction Forces (SEEBEES), Downrange
14 8030
15
16
17 1692 | 5/29th Field Antille
18 1724 Ch wcal C
19 8930 | U.S. Army Reserve Center, Equipment Concentration Site , #42
20 8030 | 64th Forward Support Battalion, Company B
21 1882 | 31st Chemical Company:
22 18282 Battery C, MLRS, 10th Field Artille




APPENDIX E
HAZARDOUS WASTE STORAGE SITES 12/2/913
Unit or Bldg.
Activity No. | HWSAP Operator
1_ 23 27592 | 1/12th Infantry Battalion
24 2992 | 2/12th Infantry Battalion
25 3092 | 3/68th Armor Battalion
26 8200 | 64th Forward Support Battalion
27 1382 | 4th Forward Support Battalion
28 273493
29 2946 | HHC, 3rd Brigade
30 2392 | 1/8th Infantry Battalion
31 2492 | 2/77th Armor Battalion
32 2082 | 2/35th Armor Battalion
33 9628 | 1/4th Aviation Battalion (AV
34
35
36
37
38
39
40 9620 | 1/4th AVN
41 8152 | 360th Transportation Battalion
42
43 10th Mobile Army Surgical Hospita!
44 Thed Prusepostatn-Bavationl
45 183rd Maintenance Battalion
46 . 3292 | 52ad-EngineerBeualionl
47 3488 | 52nd Engineer Battalion
48 635 | 759th Military Police
49 8000 | Directorate of Logistics
50 342 | Defense Reutilization and Marketing Office
51

=
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HAZARDOUS WASTE STORAGE SITES 12/2/9%

Unit or Bldg.
Activity No. | HWSAP Operator
52 | 9248
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ANALYTICAL DATA
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Analytical Data for Landfills 2, 5 and 6,
and EP Data for Sewage Plant Drying Bed
USAEHA, 1988a
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Table B-1. pyy pate: 28 nov 84

INSTALLATIDN: FT CARSON, CO SITE: LANOFILL #2
SAMPLING SITES
RESULTS
PARAMETER SAMPLING DETECTIUN
. DATE LIMIT UNITS .
" LF2C w2-4 w2-2 BBW 1 DH2 w2-1 w2-3
ARSENIC 19 JUUL 84 .005 MGL HD ND
ARSENIC 20 JUL 84 .005 MGL ND HD
BARIUM 19 JuL B4 .33 MGL ND NO
« BARIUM 20 JUL B84 .33  MGL ND ND

CADMIUM 19 JuL B4 .500 MGL NO ND
CADMIUM 20 JUL B4 .500 MGL B ND ND
CHROMIUM 19 JUL 84 .00l  MGL i Z ¢, 060§ N y )
CHROMIUM 20 JuL 84 .001  MGL g 20244 .02y 7
FLUORIDE 19 JuL 84 .1 MGL . | e
FLUGRIDE 20 JUL B4 .1 MGL 1.0 L .9 1.1
LEAD 19 JuL 84 .010 MGL MD '
LEAD 20 JuL 84 .010  MGL ) ( .140ef ND
MERCURY 19 JuL 84 .2 UGL . ND o
MERCURY 20 JUL 84 .2 UGL ND 5 . ND ND
NO2¢NO3 AS N 19 JuL 84 .01  MGL {1,6Q;% ; ) .
ND24NO3 AS N 20 JuUL B4 .01 MGL o " 2 103.00¢ 27,00+
SELENIUM 19 JUL 84 .005 MGL ND NO o
SELENIUM 20 JUL 84 .005 MGL . _ ND ND
SILVER 19 JuL 84 .001 MGL i.038% 1,080 7

tor] SILVER 20 JUL 84. ' .010 MGL — ND HND

& CHLORIDE 19 JUL B4 .1 MGL 306.0# 1188.0#
CHLORIDE 20 JuL 84 .1 MGL 1035.0# o ) 174.0 83.0
IRON 19 JUL B84 .02 MGL 17, ; 28 ¥ BX ’
IRON 20 JUL 84 .10 MGL NO ND
MANGANE SE 19 JUL B4 .001 MGL
MANGANESE 20 JUuL 84 .030 MGL ¢, 4830 -F ND
SODIUM 19 JUL 84 1. MGL 5176. 8188.
SODIUM 20 JuL 84 1. MGL o ~ 549, 326.
SULFATE 19 JuL 84 .1 MGL _ ji8625.04  ;27000.00/ _ _
SULFATE 20 JUL 84 .1 MGL '11000.04 A bt : 1500.04 _15&1.01]
PH(LAB) 19 JuL B84 PH ) 7.5 7.6 e
PH(LAB) 20 JUL 84 PH 7.8 7.3 7.5
SPEC COND 19 JUL 84 1. uMc 24754. 35225.
SPEC COND 20 JUL B4 1. UMC 22504 . 5574, 3599. ‘
cop 19 JuL 84 5. MGL 25. 149.
cop 20 JuL B4 25. MGL ND 25.
AMMONIA-N 19 JUL 84 .20 MGL 1.20 NO
AMMONIA-N 20 JUL B4 .20 MGL - ND .59
TOT KJEL N 19 JuL 84 .10 MGL 3.40 2.80

. TOT KJEL N ° 20 JuL 84 .20 MGL ND
. COPPER 19 JuL 84 .025 MGL ..062 L1Q5

PAGE NO 1
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RUN DATE:

INSTALLATION: FT CARSON,

PARAMETER

COFPER
ZINC
ZINC
NICKEL
NICKEL

* ANT IMONY

ANT IMONY

BERYLLIUM |

BERYLLIUM
THALLIUM
THALLIUM

i
.

o

28 NOV 84

SAMPLING

DATE

20 JUL 84
19 JUL 84
20 JUL 84
19 JUL B4
20 JUL B4
19 JUL 84
20 JUL 84
19 JUL 84
20 JUL 84
19 JUL 84
20 JUL B4

co

DETECTION
LIMIT

UNITS

MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL

SITE: LANDFILL #2

SAMPLING SITES
RESULTS

LF2C wW2-4

PAGE NO 2

N

ND

ND

HD

NO

NO

ND
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RUN DATE: 28 NOV 84

INSTALLATION: FT CARSON, CO T SITE: LANDFILL ¥#2

LEGEND

NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE

NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE 1O EITHER 2 OR 3 SIGNIFICANT FIGURES.

B UPGRADIJIENT SITE

. VALUE EXCEEDS A NATIONAL INTERIM PRIMARY DRIMNKING WATER REGULATION STANDARD

4 VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA .

MGL - MILLIGRAMS/LITER

UGL - MICROGRAMS/LITER

PCL - PICOCURIES/LITER

UMC - MICROMIHOS/CENTIMETER

NTU - NEPHELOMETRIC TURBIDITY UN1TS
TON - THRESHOLD ODOR NUMBER

TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS )
PIIM = PER 100 MILLILITERS

oL-9

PAGE NO 3




lable B-2. run DaTE: 28 NOV B4

INSTALLATION: FT CARSON, CO . : SITE: LANCGFILL #5
! _ SAMPLING SITES
. RESULTS
PARAMETER SAMPL ING DETECTION
i DATE LIMIT UNITS
! LF5A LF5C - DH4 DH6
ARSENIC 21 JuL B4 .005 MGL ND - .. MND ND MD
BaRIUM 21 JuL 84 .33 MGL ND ND ND ND
' CADMIUM 21 JuL 84 .S00 MGL ND HO ND HO
| CHROMIUM 21 JuL 84 .001 MGL cinfi B PaY<y ¥ P T n S DG
\ _ FLUORIDE 21 JuL 84 .1 MGL 1.0 .8 .9 .8
’ LEAD 21 JuL B4 .010 MGL BdAD 200 uBBOws: ND SA40s
- MERCURY 21 JuL 84 .2 UGL ND ND NO to
| NO2/ND3 AS N 21 JUL B4 .01 MGL HANOOE™ L416..00a- 23.-00% Biinsi) sl
| SELENIUM 21 JuUL B4 .005 MGL ND HD NO HO
[ SILVER 21 JuL B84 .010 MGL D 2O S #0232 &~ MND WP
| , CHLORIDE 21 JuL 84 .1 MGL B0.0O 120.0 89.0 280.0#
L 1RON 21 JUL 84 .10 MGL ND ND HD i
B MANGANESE 21 JUL B84 .001 MGL i Ji] g WG M. *22207 L A.00045
| SODIUM 21 JuL 84 . 1. MGL 1721. 2386. B84. 5076. -
g SULFATE 21 JuL 84 .1 MGL 5378 e  SOOOTOF™ 452500 « 1600000 &
' ~ PH(LAB) 21 JuL B4 PH 7.3 7.6 7.5 7.5
‘ ;  SPEC COND 21 JuL 84 1. umMmc 11242, 14039. 5960, 23540,
. ; cop 21 JuUL 84 25. MGL NG ND 25. 25.
: AMMONIA-N. 21 JUuL B4 .20 MGL ND ND .36 .46
w I TOT KJEL N 21 JuL 84 .20 MGL ND ND 1.40 2.50
. . COPPER 21 JuL 84 .025 MGL SODL, in 03§30 NO o049}
o : ZINC 21 JUL 84 .02 MGL 230, D ND 206 - ND .
| NICKEL .21 JuL B4 .10 MGL TR wlle NO wdd
| ANT JHMONY 21 OUL BA .005 MGL ND ND- ND ND
BERYLLIUM 21 JUL B4 .05 MGL HD HD ND HD
THALLIUM 21 JuL 64 .00 MGL .00 - ND ND ND

PAGE NO 1
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RUN DATE: 28 NOV 84

INSTALLATION: FT CARSON, CO SITE: LANDFILL #5

LEGEND
NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIAIE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE

NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES. ANALYTICAL RESULYS
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES. i

B UPGRADIENT SITE 4
. VALUE EXCEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD i

o VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULAVION CRITERIA

MGL - MILLIGRAMS/LITER

UGL - MICROGRAMS/LITER

PCL - PICOCURJES/LITER

UMC - MICROMHOS/CENTIMETER

NTU - NEPHELOMETRIC TURBIDITY UNITS
TON - THRESHOLD DDOR NUMBER

TDN - TASTE DILUTION INDEX NUMBER ;
CU -~ COLOR UNITS 4
PHM - PER 100 MILLILITERS

PAGE NO 2




INSTALLATION: FT CARSON, CO SILIE: LANUFILL #o
SAMPLING SITES
RESULTS
' PARAMETER SAMPLING DETECTION
! DATE LIMLT UNITS 8
| w6-3 © o OWE-1 w6-2
ARSENIC 19 JUL B4 .005 MGL ND
ARSENIC 20 JuL B4 .00S5 MGL NO ND
BARIUM 19 JuL B4 .33 MGL ND
! BARIUM 20 JuL B84 .33 MGL ND ND .
CADMIUM 19 JuL B84 .500 MGL NO
! CADMIUM 20 JuL 84 .500 MGL HD ND
CHROMIUM 19 JuL 84 .001 MGL .04
CHROMIUM 20 JUL B4 001 MGL .032 .012
FLUORIDE 19 JUlL. 81 .1 MGL {.6¢
fLUORIDE 20 JuL 81 .1 MGL .4 1.2
LEAD 19 JuL 84 .010 MGL D
LEAD 20 Jul. 84 .010 MGL . 190¢ MO
MERCURY 19 JuL 84 .2 UGL ND
MERCURY 20 JUL 84 .2 UGL MND ND
NDO24ND3 AS N 19 JuL 84 .01  MGL 6.20
. MNO24NO3 AS N 20 JUL 84 .01 MGL .66 5.20
1 SELENIUM 19 JuL B84 .005 MGL HD
; SELENIUM 20 JUL B4 .005 MGL ND ND
: SILVER 19 JuL 84 . .010 MGL ND
SILVER 20 JUL 84 .010 MGL .020 ND
@ CHLORIDE 19 JuL 84 .1 MGL 27.0
] CHLORIDE 20 JUL B4 .1 MGL 192.0 42.0
! o IRON 19 JUL 84 .10 MGL . - HD
: 1RON 20 JuL 84 .10  MGL HD NO
‘ MANGAME SE 19 JuL 84 .001 MGL L1100
MANGAMESE 20 JuUL B4 .030 MGL 1.530# tD
SOD1UM 19 JUL B4 . 1. MGL 221.
SODIUM 20 JUL B84 1. MGL 2694. 1118.
SULFATE 19 JuL 84 .t MGL : 475.04
SULFATE 20 JUL B4 .1 MGL 7125.0% 305.04
PH(LAB) 19 JuL B4 PH 7.5
PH(LAR) " 20 JUL B4 PH 7.4 7.8
SPEC COND 19 JUL 84 1. UMC 1677.
SPEC COMD 20 JuL 84 1. uMc 13253. 1439,
coD 19 JuL 84 25. MGL HD
cop 20 JuL B4 25. MGL ND ND
‘ AMMONITA-N 19 JuL 84 .20 MGL ND
AMMON1A-H 20 JuL 84 .20 MGL - .47 ND
! TOT KJEL M 19 JUL 84 .10  MGL .30 ’
| TOT KUEL N 20 JuL 84 .10 MGL 15.00 .38
COPPER 19 JUL B84 .025 MGL ND

PAGE NO 1
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RUN DATE: 28 NOV 84
INSTALLATION: FT CARSON, CO SITE: LAMNDFILL #6

SAMPLING SITES

RESULTS
PARAMETER SAMPLING ~ DETECTION .
DATE LIMIY UNITS 8
w6-3 w6- 1 W6 -2

.COPPER 20 JUL 84 - .028 MGL .035 ND

ZINC 19 JUL a4 .02 MGL . ND
[ ZINC 20 JUL 84 .02 MGL .02 .13

NICKEL 19 JUL B4 .10 MGL ND

NICKEL 20 JUL B84 .10 MGL ND HO

ANT IMONY 19 JUL 84 .003 MGL . NO

ANTIMONY 20 JUL 84 .005 MGL ND ND

BERYLLIUM 19 JUL 64 .05 MGL ND

BERYLLIUM 20 JUL B84 .05 MGL ND . ND

THALL 1UM 19 JUL 84 .00 MGL ' .00

THALLTUM 20 JUL 84 .00 MGL .00 ND

ve-g

PAGE NO 2
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RUN DATE: 28 Nuv o4

INSTAL

LEGEND

NOTES: ALL METALS AMO OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
MOTED. OETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAMPLES.
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES.

LATION: FT CARSON, CO

8  UPGRADIENT SITE

. VALUE EXCEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD
l VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL -
UGL -
PCL -
uMc -
NTU -
TON -
TON -
cy -
PliiM -

o O o 4 o O oo o oo (- J O 3 33 o 3 .

MILLIGRAMS/LITER
MICROGRAMS/LITER
PICOCURIES/LITER
MICROMHOS/CENT IMETER
NEPIELOMETRIC TURBIDITY UNITS
THRESHOLD ODOR NUMBER

‘TASTE DILUTION INDEX NUMBER
COLOR UNITS

PER 100 MILLILITERS

PAGE NO

SITE:

3

LANDFILL #6

AMALYTVICAL RESULTS




Reference No. 870302
June 22, 1987

Table B-5h.  CONTAMINANTS IN EXTRACTION PROCEDURE EXTRACT

(SEWAGE PLANT DRYING BED)

Max. Allowed
Contaminant
=—ccmraant

) 1 ) . . .o .43 | o ¢33 C3 E::j;

Found (mg/1) (@z/1)
Arsenic 0.0l4q 5.0
Barium 0.45 100
Cadmiun 0.0077 1.0
Chromiuc ¢.010 5.0
Lead 0.12 ‘5.0
Mercury 0.003 0.2
Selenium 0.026 1.0
Silver 0.012 5.0-

B-107




Table B-5g.

parameter

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

Reference No.
June 22, 1987

TOTAL METALS - SEWAGE PLANT DRYING BED

B-106

Found

0.283
130
14.6
39.9
85.4
0.1l6l
&0.@

2.82

o9y

870302
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Analytical Data for Landfills 2, 4, 5, 6, and 11
USAEHA, 1988b
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Ground-Water Quality Study 38-26-0897-89, 13-27 Jun & 1-12 Nov 88

Parameter

TOTAL DISSOLVED METALS
arsenic
barium
cadmium
chromium
lead
mercury
selenium
silver
beryllium
copper
nickel
antimony
thallium
zinc

INORGANIC NOR-METALS
field pH

laboratory pH

specific conductance
total dissolved solids
chemical oxygen demand
sulfate

nitrate + nitritea as N

VOLATILE ORGANIC COMPOUNDS

2-butanone

CHFMICAL ANALYSIS RESULTS
Ground-Water Samples
Landfills #2 and #5
Samples Collected 24 Jura - 2 July 1988

(All results in mg/L unles< otherwise noted)

W2-4 LP2C Ww2-15 w2-2 W2-11A W2-11B H2-16 w2-5 W2-6 w2-7 W2-8A W2-8B
<0.005 «<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.06 <0.06 <0.06 <0.06 <0.06 WA, <0.06 <0.06 <0.06 20ad0:  &9.32..  <0.06
<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0,000 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005
«0 002 V0K, <0.001 «0,00%. <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001 <0.001 <0.001 «0.003% <0.001 <0,001 <0.001 <0.001 <0.001 <0.001 5.0.005; <0.001
<0.0Qp2 <0.0002 <0.0002 <0.0002 <0.0007 <0.,0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
o&.ﬂg afhk: <0.01 Nalfie <0.01 .~ 0409, Hall. «0.02.- 0,10 0,02 Qal2:n
«<0.01 <0.01 <0.01 «ildd. <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 w0008, <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 . <0.005
<0.01 AL <0.01 L P Y <0.01 <0.01} <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05 <0.05 «<0.0S <0.05 «<0.05 <0,05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
- HR T LUl Q.03 D205  (Gulds Q.05 0.0l 0,00 0.01 .0.03 ~D.02. 0.0l
7.0 7.4 7.0 7.3 7.5 7.3 7.4 7.1 7.1 7.0 7.1 7.7
7.6 7.1 7.4 7.4 7.8 7.6 7.7 7.5 7.6 1.4 7.5 7.8
17000. '16000. 18000. 34000. 18000. 18000. 19000. 19000. 19000. 11000, 17000. 16000.
19000. 14000. 20000. 41000. 20000. 11000, 21000. 20000. 18000. 9900. 18000. 16000.
98. 290. 150. 320. 150. 150. 120. 280. 440. 150. 120. 120.
&A3000. 5 8300400002000 0. . 290004 ... ;1 20000, i . £3000,. ... 16000, .. 12000, ... 11000. 5400, 11000. . 9800. . ;
o Badiicag: 80008 cici. €0.05: .. Sl 30eisF o 330 e 18e 00 0 350. i 92, . 61, 110. The ..
<0.010 Sk <0.010 2:03 4 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
SEMIVOLATILE ORGANIC COMPOUNDS, PESTICIDES/PCBs, HERBICIDES (W2-2, W2-4, W2-15, LF2C, and LF2-L1 only)
<0.020 <0.020 . D;03Q.  <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020

bis(2~ethylhexyl)phthalate

NOTE:
blanks.

No organic compounds other than those listed were derected in samples.

No compounds were detected in volatile orgsnic compound analysis travel




Ground-Water Quality Study 38-26-0897-89,

Parameter

TOTAL DISSOLVED METALS
arsenic
barium
cadmium
chromium
lead
mercury
selenium
silver
beryllium
copper
nickel
antimony
thallium
zine

INORGANIC NON-METALS
field pH

laboratory pH

specific conductance
total dissolved solids
chemical oxygen demand
sulfate

nitrate + nitrite as N

VOLATILE ORGANIC COMPOUNDS
2-butsanone

acetone

benzene

wethyl t-butyl ether

bis(2-ethylhexyl)phthalate

NOTE:
blanks.

13-27 Jun & 1-12 Nov 88

CHEMICAL ANALYSIS RESULTS

and #5

Ground-Water, Surface Water, and Leachare Samples
Landfills #2

Samples Collected 24 June - 2 July 1988
(All results in mg/L unless otherwise noted)

w2-9 W2-10 W2-12 BBU! LP2-L1
<0.005 <0.005 <0.005 <0.005 0030
<0.06 <0.06 Badbiy 0213y <0.03
<0.0005 .0.8008 <0.0005 <0.0005 .0.0008:8
<0.001 <0.001 <0.001 <0.001% B "
<0.001 <0.001 <0.001 <0.001 <0.001
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002
LDi0d.e  Oid2ee <0.01 £:04 Luldo
<0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005
<0.01 <0.01 <0.01 . \ Q.01
<0.05 «<0.05 <0.05 <0.05 <0.05
<0.20 <0.20 <0.20 <0.20 «<0.20
<0.1 <0.1 <0.1 <0.1 Qids
001 Ja03 0,03 QA <0.01
7.1 7.0 6.9 7.4
7.5 7.6 7.4 7.3 8.3
18000. 14000. 9800. 6200. 14000.
19000. - 15000. 9000. 5100. 14000.
140, 160. 140. 713. 100.
«12000.. aﬂa’.-:m;.son.ummj‘loo......‘_.,..3200_ e D000 - -
I W T PRI . ', JENPPCvSuNra T NSRRI Y SRS N 05 JUNDPVRN PR
<0.010 <0.010 $.0214 <0.010 <0.010
<0.010 <0.010 w53 <0.010 <0.010
<0.0035 <0.005 <0.0035 L0886 <0.005
<0.005 <0.005 <0.003 Sa009. <0.,005

<0.020

<0.020

<0.020

<0.020

No organic compounds other than those listed were detected in samples.

SEMIVOLATILE ORGANIC COMPOUNDS, PESTICIDES/PCBs, HERBICIDES (W5-1 and BDD omly)

a0

us-1 BDY BDD
<0.005 <0.001 <0.001}
<0.06 <0.03 <0.03
<0.0005 <0.0005 <0.0005
<0.001 fa001+ .0.001.
<0.00} <0.001 <0.001
<0.0002 <0.0002 <0.0002
.0.01 . £.08 . 0.09..
<0.01 <0.01 <0.01
<0.005 <0.005 <0.005
<0.01 D01 0,01
<0.05 <0.05 <0.05
<0.20 <0.20 <0.20
<0.1 ~Oal- whal
~Q.03. +0.01 . <0.01
7.2
7.7 8.5 8.2
9600. 7600. 6600.
9500. 7200. 6200.
120. 42, 38.
iy ] O i-r- i § ] 00 o~ 3$00 .-
B 884 e 50,
<0.010 <0.010 <0.010
<0.010 ‘'<0.010 <0.010
<0.005 <0.005 <0.005
<0.005 <0.005 <0.005
0.090. <0.020 <0.020

No compounds were detected in volatile orgsnic compound analysis travel




Ground-Water Quality Study 38-26-0897-89, 13-27 Jun & 1-12 Nov 88

L)
Parameter

TOTAL DISSOLVED METALS (W2-17 and W2-19 only)

arsenic
bariuvm
cadmnium
chromium
lead
mercury
selenium
silver

INORGANIC NON-METALS
specific conductance
total dissolved solids
sulfate

nitrate + nitrite as N

VOLATILE ORGANIC COMPOUNDS
benzene

methyl t-butyl ether

C4H8 isomer

CHEMICAL ANALYS1S RESULTS
Ground-Water Samples
Landfill #2
Samples Collectad 11-27? November 1988
(All results in mg/L unlecss otherwise nored)

W2-15 W2-12 W2-17 W2-19 BBW1

<0.001 <0.001

Wl e 108

Quddfanizillai
<0.001  <0.001
<0.0002  <0.0002

iy <0.001
<0.020  <0.020

17000. 35000.
19000. 43000. ‘

33000, . 5330005
J;.-A...ﬁo 2 03,0200 ... ._.3.9@. e ,.:...L..:»‘n-n-rld

<0.005  <0.005  <0.005  <0.005 0,079«
<0.005  <0.005  <0.005  <0.005 .. 0.310;.
<0.005  <0.005  <0.005  <0.005  .Ou@QZ:e

NOTES: No other volatile organic compounds were detected. The volatile organic compound analysis travel blank contained no detectable compounds.




Ground-Water Quality Study 38-26-0897-89, 13-27 Jun & 1-12 Nov 88

CHEMICAL ANALYSIS RESULTS
Ground-Water famples
Landfills #4, #5, #6, and #11
Samples Collected 11-22 November 1988
(All results in mg/lL unle:zs otherwise noted)

Parameter Wa-1 W4-2 W4-3 Wll-1 Wii-2 Wil-3

L] .
TOTAL DISSOLVED METALS
arsanlc <0.001 <0.001 <0.001 0.001 <g,001 <0.001
barium 0.104 0.127 0.077 0.092 0.081] 0.Q73
caduium <0.0005 <0.0005 0.0010° <0,0005 <0,0005 <0.0005
chrouiun 0.045 0.065 0.034 <0.020 <0.020 <0.020
lead <0.001 <0.001 <0.001 <0.00] <0.001 <0.001
maTCuUry <0.0002 <0.0002 <0.0002 <0.0002 <0.,0002 <0.0002
selenium <0.001 0.023 0.023 0.020 0.033 0.034
silver <0.020 <0.020 <0.020 <0.02¢ <0.020 <0.020
INORGANIC NON-METALS
specific conductance 8000. 19000. 12000. 2700. 6000, 7100.
total dissolved solids 3700, 19000. 11000. 2100. 5800. . 6900.
sulfate 4200, 12000. 7400. 1200. 3200. 4200,
nitrate + nltrite as N <0.05 <0.05 3.4 150. 32. 39.
VOLATILE ORGANIC COMPOUNDS
acetone <0.010 «<0.010 <0.010 0.010 0.020 0.020

SEMIVOLATILE ORGANIC COMPOUNDS, PESTICIDES/PCBs, HERBICIDES (W4-1, W4&-2, Wi-3, W6-5, and W1l-3 only)
bis(2-ethylhexyl)phthalate <0.020 0.030 0.040 0.030

NOTES: No other orgenic compounds wers detected in the samples. There were no compounds datected in volatile organic compound analysis travel blanks.

§5-2

<0.001
0.092.
0.0023.
£.11%
{1.066:

<0.0002
£.007,

<0.020

18000.
19000.
111 N

<0.010

H6-5

<0.001
0.120
<0.0005
0.030
0.068
<0.0002
<0,001
<0.020

7800.

7500.

4900,
<0.05

<0.010

<0.020

— M )y o .3
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Analytical Data for Landfills 1, 2, 4, 5, 6 and 11; Butts Army Airfield; and Range 1
USAEHA, 1992
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TABLE C-1. GROUND-WATER SAMPLES FROM LANDFILLS #1 AND #4 WITH QA SAMPLES

SAMPLING SITES
PARNETER Landfill # Landfill #% GA Blanks
(duplicate) TRIP
Well No. 1-1 1-3 wWe-1 We-1D Woe-2 -3 0B BLANKS ]

NOM-METALS
NO;/NO, as mg/L-N NA < 0.05 < 0.05 < 0.05 < 0.05 0.31 NA NA NA
NH, as mg/L-N NA 1.0 0.80 0.52 1.3 0.44 NA NA NA
Sulfate - mg/L 59044 1400 400044 410044 102:311 680 NA NA NA
Chloride - mg/L 42 61 180 180 25 NA NA NA
Chemical Oxygen Dem. mg/L NA 130 48 42 42 40 NA NA NA
S - mg/L NA NA 75004 7500+ 16000+ 120004 NA NA NA
Conductivity - pmhos/cm 2500 18000 7600 7500 16000 12000 NA NA NA
T-Alkalinity - mg/L Ca NA NA 440 440 380 250 NA NA NA
pH 6.8 NA 7.5 7.6 7.6 - 7.7 NA NA NA
FIELD
pH 6.8 7.3 7.0 7.0 6.6 6.5 NA NA NA
Temperature °C 16 - 16 12 S 12 17 NA NA NA
Conductivity - gmhos/cm 1950 16000 5100 5100 13000 10000 NA NA NA
DISSOLVED METALS (mg/L)
Antimony NA NA < 0,001 < 0.001 < 0.001 < 0.001 NA NA 0.028
Arsenic NA NA < 0.001 <0.001 < 0.001 < 0.001 NA NA < 0.001
Barium KA NA 0.106 0.043 0.106 0.108 NA NA < 0.010
Beryllium NA NA 0.002 0.003 0.004 0.005 NA NA 0.002
Caleium NA NA 407 390 164 362 WA NA < 0.050
Cadmium NA NA < ,0005 0.0007 0.0005 0.0010 NA NA < 0.0002
Chromium NA NA 3.751+ 0.082¢ 0.10244 0.1274+ WA NA 1.
{ron NA NA 7.42 0.146 0.1 0.082 NA NA 4.5
Lead NA NA < 0.001 < 0.001 < 0.001 < 0.001 NA NA 0.0025
Mercury NA NA 0.0003 0.0003 0.0002 0.0002 NA NA < 0.0002
Magnesium NA NA 364 361 446 295 NA NA < 0.250
Nickel NA NA 2.41 0.150 0.215 0.225 NA NA 0.287
Potassium NA NA 2.83 3.32 14.3 14.6 NA NA 1.38
Selenium NA NA < 0.001 < 0.001 < 0.001 < 0.001 NA NA < 0.005
Silver NA NA 0.1004  0.11044 0.148}4 0.30244+ NA NA 0.092¢
Sodium NA NA 1230 1280 3820 2630 NA NA 1.38
Thallium NA NA < 0.001 < 0.001 < 0.001 < 0.001 NA NA < 0.001
Zinc NA NA 0.529 0.492 0.618 0.324 NA NA 0.018
VOLATILES (mg/L) NA NA
Benzene 3.4 :
Ethylbenzene 1.
Toluene 11. 0.2
o-Xylene 2.
HEiP-Xylene 2.
Dichlorodi fluoromethane 27.
1.1-Dichloroethane 140. 0.9
1,2-Dichloroethane 3.
c-1,2-Dichioroethene 3.
t-1,2-Dichloroethene . o
1,2-Dichloropropane 17.44 .
Methylene Chloride * 33. 0.7 0.6 0.5 2. 0.4
Tetrachloroethene 66.
Trichloroethene 140.
Styrene 0.4
SEMI-VOLATILES (p@/L) : NA NA
Bis(2-ethylhexyl)

phthalate * 19. 3. 1. 85. 10. 17. as.
Phenol * 60. 21.
2-methylphenol 6.
Diethylphthalate * 7. 5.
2-Chlorophenot 4.
PESTICIDES & PCBs (mg/L) NA - ND NA NA ND NA NA NA NA

NOTES: Table only lists organic compounds detected in the sample; 0D & MD are organic and metal equipment rinse blenks
NA=Not Analyzed for the pasrameter; ND=Nothing Detected; * Detected in Blank; 4 Above the Federal NPDWR MCL/SMCL;
4+ Above Colorado Human Health Standards or Colorado Ground Water Organic Chemical Standards

C-2




TABLE C-2. GROUND-WATER SAMPLES FROM LANDFILLS #2 AND #S
SAMPLING SITES

PARAMETER Landfill #2

Well No. 61 62 63 b4 65 66 67 68 69
NOM-METALS _
NG3/NO, as mg/L-N 14044 12014 10044 10 12044 61-H- 704 1804
NHy as mo/L N 0.29 0.29 0.30 2.4 0.41 0.27 0.29 0.38
sulfate - mg/L 800 1100811 1200 6801 1100 “&u 1100311 910 18001
Chloride - mg/L 32 34 k3 35 . 19
Chemical Oxygen Dem. mg/L] 40 k14 3 65 110
T0S - mg/L 14000 17000 19000} NA 1sooo+ 11ooo+ 1sooo{- 16000+ NA
Conductivity -~ amhos 13000 17000 17000 NA 16000 12000 17000 16000 22000
T-Alkalinity mg/L 00503 440 520 500 NA 490 670 870 400 NA
pH 7.6 7.6 7.2 NA 7.5 8.1 7.4 7.4 7.1
FIELD
ph 6.7 7.0 7.1 NA NA NA 7.1 NA 7.2
Temperature °C 1% 13.2 13 1% 12 13 4.5 13 12
Conductivity - mmhos/cm 10500 13000 14000 9900 13200 9500 15000 13000 18000
DISSOLVED METALS (mg/L)
Antimony < 0.01 < 0.01 < 0.01 NA < 0.01 < 0.01 < 0.01 < 0.01 NA
Arsgenic 0.001 0.001 0.001 NA 0.0088 0.001 0.001 < 0.001 NA
Barium 0.069 0.091 0.130 NA 0.147 0.116 0.046 0.029 NA
Beryllium < 0.001 0.001 0.003 NA 0.001 < 0.001 0.003 0.003 NA
Calcium 440 430 420 NA 180 450 410 400 NA
Cadmium 0.0018 0.0012 0.0011 NA 0.0008 0.0011 0.0010 0.0014 NA
Chromium 0.40 0.34 0.81 NA 0.164-H- 0.132++ 0.461 0.52 NA
Iron 0.70 1.02 2.82 NA 0.211 0.178 1.87 2. NA
Lead 0.0029 0.0018 < 0.001 RA 0.0014 < 0.001 < 0.001 < 0.001 NA
Mercury 0.0004 0.0004 0.0004 NA 0.0004 0.0004 0.0003 0.0003 NA
Magnesium 600 790 880 NA 830 310 440 370 NA
Nickel 0.318 0.300 0.685 NA 0.309 0.242 0.240 0.275 NA
Potassium 10.8 14.3 8.24 NA 9.17 16.5 16.7 20.4 NA
Selenium 0.015+ < 0.005 0.009 NA 0.017¢ < 0.005 < 0.005 0.015 NA
Silver 0.022 0.025 0.102-Hn NA 0.05 0.038 0.106-H- 0.10&1}- NA
Sodium 2600 3500 3700 NA 3800 2300 3900 3700 NA
Thaltium < 0.001 < 0.001 < 0.001% NA <0.001 < 0.001 < 0.001 < 0.001 NA
Zinc 0.164 0.083 1.14 NA 0.086 0.068 0.312 0.285 NA
VOLATILES (mg/L) ND ND ND ND ND ND
Methylene Chloride* .8 0.8 N.)
SEMI-VOLATILES (xg/L) ND KA ND NA
Bis(2-ethylhexyl)

phthalate * 6. 35. 56. 5.

Phenol * 27.
PESTICIDES & PCBs (zg/L) NA NA ND NA NA NA NA NA NA

NOTES:

Table only lists organic compounds detected in the sample; 0D & MD are organic and metal equipment rinse blanks
NA=Not Analyzed for the parameter; ND=Nothing Detected; * Detected in Blank; | Above the Federal NPOWR MCL/SMCL;

4 Above Colorado Human Health Standards or Colorado Ground Water Organic Chemical Standards
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TABLE C-2. GROUND-WATER SAMPLES FROM LANDFILLS #2 AND #5 (CONTINUED)
SAPLING SI1TES

PARAMETER Landfill #2

: (duplicate) (dupl icate)

Well No. 70 70-0 7 72 £ Th 74-D 75 76

NON-METALS
NO3/NO, as mg/L-N < 0.05 0.05 5.9 244 494 854+ 8TH < 0.05 < 0.05
NH, as mg/L-N 0.79 e.77 0.29 0.38 0.25 0.54 0.47 0.71 0.88
Sul fate - mg/L 3100 3000 12000-H- 2200 1200 2800 2900 750 11000-H-
Chloride - mg/L 2 2 200 5 2 69 65 42 200
Chemical Oxygen Dem. mg/L 140 - 140 87 330 76 230 220 220 76
T0S - mg/L 47000} . 470004 20000} 350004 200004 450004 460004 NA 190004
Conductivity - pmhos 31000 31000 17000 25000 17000 32000 32000 14000 17000
T-Alkalinity mg/L CaCOy 330 330 480 1200 380 1500 1500 NA 3100
pH 7.6 7.6 7.8 7.3 7.9 7.6 7.5 7.0 7.6
FIELD .
pH 6.9 6.9 7.3 6.9 7.3 6.7 6.7 7.1 7.0
Temperature °C 12 12 11.5 12 12 13 13 13.1 12
Conductivity - umhos/cm 27000 27000 13000 21000 13000 27000 27000 13800 15700
DISSOLVED METALS (mg/L)
Antimony < 0.01 < 0.01 0.019 < 0.0 < 0.01 < 0.01 < 0.0 0.029 0.013
Arsenic < 0.001 < 0.001 0.001 < 0.0 0.001 < 0.001 <« 0.001 0.0031 < 0.001
Barium 0.036 0.042 0.048 0.081 < 0.010 < 0.01 < 0.010 < 0.010 0.017
Beryllium 0.004 0.003 0.004 0.00 0.003 0.003 0.003 0.001 0.002
Calcium 140 140 360 120 330 200 310 390 410
Cadmium < 0.0005 < 0.0005 < 0.0005 0.0010  0.0006  0.0005 0.0006  0.0015 0.0006
Chromiun 0.33 0.41 0.84 5041 0.23 0.430{4 0.55 0.14 0.
Iron 1.5 1. 3.32 33.7 1.17 1.91H- 2.45 0.94 3.0
Lead < 0.001 < 0.001 0.0013 < 0.00 0.0047 < 0.001 < 0.00% 0.02 0.001%
Mercury 0.0003 0.0003 0.0003 0.00 0.0004 0.0001 0.0001 0.0003 0.0002
Magnes ium 2500 2700 1000 1500 870 2100 2000 610 1100
Nickel 0.273 0.332 0.376 3.68 0.092 0.178 0.52¢ 0.298 0.386
Potassium 31.9 31.8 6.15 26.5 2.69 37.6 38.9 5.21 11.5
Selenium < 0.005 < 0,005 0.022 < 0.005 0.012 0.1 © 0.1 < 0.005 < 0.005
Silver 0.13144 0.13044 0.1 0.05 0.07 0. 0.0 0.06%¢  0.075¢
Sodium 8000 9300 3900 6900 3700 10000 9200 3200 3800
Thallium 0.001 <« 0.001 < 0.00% <0.001 < 0.001 <0.001 <0.001 <0.001 < 0.00%
Zinc 1.85 1.86 0.797 1.3 0.813 1.50 1.64 0.513 0.979
VOLATILES (pg/L) ND ND ND ND ND
Methylene Chloride* .7
Dichlorodi fluoromethane 0.6
Benzene 0.7 0.5
1,2-dichloroethane 2.4
c-1,2-dichloroethene 1.
1,2-dichloropropane . 2.4
SENMI-VOLATILES (pg/L) ND ND ND ND ND )
Bis(2-ethylhexyl) Bl

phthalate * ~.520. 51. 12.
Phenol * 3.
PESTICIDES & PCBs (pg/L) NA NA NA NA NA ND ND ND ND

NOTES:

Table only lists organic compounds detected in the sample; OD & M are organic and metal equipment rinse blanks

NA=Not Analyzed for the parameter; ND=Nothing Detected; * Detected in Blank; { Above the Federal NPOWR MCL/SMCL;

4 Above Colorado Human Health Standards or Colorado Ground Water Organic Chemical Standards




TABLE C-2. GROUND-WATER SAMPLES FROM LANDFILLS #2 AND #5 (CONTINUED)
SANPLING SITES
PARAMETER Lendfill #2 Landfill #5
(duplicate)
Well No. 78 81 BBW1 82 84 85 85-D W5-2
NON-METALS
u031n02 as mg/L-N NA 0.31 344 1744 1204 17044 1704 3304
as mg/L-N NA 0.73 0.23 0.37 0.32 0.25 0.31 0.23
SU fate - mg/L NA 17000+ 340044 540044 640044 80004+ 7800{4+ 1000
Chloride - mg/L NA 100 120 88 97 97 96 54
Chemical Oxygen Dem. mg/Li NA 84 120 34 34 45 26 82
T0S - mg/L NA 25000+ 72004 92004 110004 140004 14000+ 190004 -
Conductivity - amhos/cm NA 19000 7300 9100 9800 12000 12000 17000
T-Alkalinity mg/L CaCOy NA 900 570 250 290 700 690 860
pH NA 7.7 7.1 7.6 7.8 7.6 7.3 8.0
FIELD
pH NA 7.2 6.8 7.1 7.3 7.0 7.0 7.0
Temperature °C 17 14.5 1% 13 14.2 13.8 13.8 1%
Conductivity - gmhos/cm 10500 17000 5100 6500 8000 9200 9200 15000
DISSOLVED METALS (mg/L)
Ant imony NA 0.022 < 0.0% < 0.001 < 0.001 < 0.01 <0.09 - <0.01
Arsenic NA < 0.001 <« 0.001 <0.001 < 0.001 <0.001 < 0.001 < 0.001
Barium NA 0.070 0.131 0.159 0.193 0.113 0.119 0.136
Beryliium NA 0.002 0.003 0.007 0.009 0.003 0.002 0.001
Calecium NA 250 410 258 409 460 410 370
Cadmium NA < 0.0005 0.0007 < 0.0005 0.0011 0.0011 0.0012 0.0011
Chromium NA 0.07%¢ 0.60 0.18544 0.232 0. S:if 0.91 0.162
iron NA 0.189 2.0 0.155 0.40; ‘2.4 0.34
Lead NA < 0.001 0.0028 < 0.001 0.001 0.0037 0 0070 0.0015
Mercury NA 0.0003 0.0004 0.0003 0.0004 0.0004 0.0004 0.0004
Magnesium NA 1300 300 < 0.250 977 1000 970 1800
Nickel NA 0.177 0.932 0.467 0.586 0.878 0.694 0.329
Potassium NA 13.9 4.57 10.2 10.4 13.7 8.66 29.3
Selenium NA 0.01 0.03 0.0076 0.0 0.20 0.237. 0.022
Silver NA 0.08 0.112 0.39%6{4¢ 0.4 0.15 0.151 0.06
Sodium NA 4300 100 2110 2180 2000 1900 3700
Thallium NA < 0,001 < 0.001 < 0.001 < 0.00t < 0.001 < 0.001 < 0.001
Zinc NA 1.12 0.799 0.160 0.172 1.3 1.29 0.690
VOLATILES (gzg/L) ND ND ND
Methylene Chioride* 4, .3 3 3
1,4-dichlorcbenzene 1.
Dichlorodifluoromethane 9.
1.1-dichloroethane .8 .2
1,2-dichloroethane .8
c-1,2-dichloroethene 2. .6 1.
t-1,2-dichloroethene .8 T
Naphthalene .8
Tetrachlorcethene 1.
Toluene .8
Trichloroethene .9 5. 2.
1,2,4-trimethylbenzene 1.
Trichlorofluoromethane 4.
SEMI-VOLATILES (xg/L) NA ND
Bis(2-ethylhexyl) :
phthalate* 2900 3. 6. 13. é. 13.
PESTICIDES & PCBs (ng/L) NA ND NA ND NA ND ND NA

NOTES: Table only lists organic compounds detected in the sample; 0D & MD are organic and metal equipment rinse blanks
NA=Not Analyzed for the parameter; ND=Nothing Detected; * Detected in Blank; | Above the Federal NPDWR MCL/SMCL;
4+ Above Colorado Human Health Standards or Colorado Ground Water Organic Chemical Standards
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TABLE C-3. GROUND-WATER SAMPLES FROM LANDFILLS #6 AND #11
SAMPLING SITES
PARAMETER Landfill #6 Landfill #11
(duplicate) (duplicate)
Well No. w6-3 W6-5 LFéA LF6A-D wil-1 wi11-2 wi1-3 DH2 DH2-D
MNON-METALS :
NO5/NO, as mg/L-N < 0.05 < 0.05 5.6 5.2 18.0 334 2244 3944 O
NHy as mg/L-N 1.4 0.7 0.25 0.32 0.26 0.20 0.21 0.50 0.45
Sulfate - mg/L 85 - 680044 3904+ 39044 250044 450 46004+ ° 300044 290044
Chloride - mg/L 130 200 29 28 60 3304+ - 68 92 91
Chemical Oxygen Dem. mg/L 28 54 <25 <25 26 <25 - <25 . <25 <25
Total Dissolved Solids 13000} . 11000} 9404 810} 42004 74004 76004 - 5200} 52004
Conductivity - umhos/cm 11000 11000 1300 1300 4500 7200 7300 5200 5300
T-Alkalinity mg/L CaCOy 680 660 240 240 310 410 460 420 420
pH 7.7 7.5 7.1 7.2 7.2 7.7 7.6 7.0 7.0
FIELD - :
pH 7.4 7.2 6.6 6.6 6.7 NA 6.8 6.9 6.9
Temperature °C 16 1% 13 13 13 13 1% 1 11
Conductivity - umhos/cm 10090 9500 980 980 3400 3500 3800 4500 4500
DISSOLVED METALS (mg/L)
Antimony < 0,001 <0.001 < 0.001 < 0.001 < 0.01 < 0.01 0.01 < 0.01 < 0.01
Arsenic < 0,001 < 0.001 < 0.001 < 0.001 < 0.001 «<0.001 < 0.001 <0.001 < 0.001
Barium 0.139 0.143 0.143 0.134 0.115 0.123 0.123 0.123 0.131
Beryllium 0.006 0.006 0.006 0.006 0.002 0.002 0.001 0.002 0.001
Calcium n 258 119 116 380 580 480 590 570
Cadmium 0.0011 < 0.0005 0.0010 < 90,0005 0.0011 0.0011  0.0011 < 0.0005 <« 0.0005
Chromium 0.1384 0.15:!1 0.14 0.32 0.5 0.81 ' 1.:ﬂ+ 0.1254 0.397
iron 0.111 0.39 1.6 6. 1.9 2.5 &, 0.2564 1.27
Lead < 0.001 < 0.001 0.0075 0.0026 0.0028  0.0023 0.0086  0.0014 0.0018
Mercury 0.0003 0.0003 0.0003 0.0004  0.0004 0.0004 0.0003 0.0004 0.0004
Magnesium 483 261 54 50.2 190 400 470 250 240
Nickel 0.333 0.401 0.385 0.463 0.498 0.640 1.20 0.348 0.432
Potassium 15.3 13.2 3.28 2.90 7.58 6.98 9.57 3.08 3.70
Selenium < 0.001 < 0.001 0.0018 0.0034  0.041 0.051 - 0.057- 0.03 0.022¢
Silver 0.28614 0.344{4+ 0.32744  0.314H 0.11 0.082 0.057. 0.12 0.035
Sodium 2080 1980 86.5 ] 520 980 1100 620 540
Thallium < 0.001 < 0.001 <« 0.00% < 0.001 < 0.001 <0.001 < 0.001 < 0.001 < 0.001
Zinc 0.233 0.158 0.091 0.080 0.330 0.504 0.795 0.406 0.440
VOLATILES (mg/L) )
Methylene Chloride* 0.4 0.3 0.3 0.3 0.4 0.3 0.5 0.3
Chloroform 0.4 0.4
Tetrachloroethene 16.44 1744+ _
1,1,1-trichloroethane b, 0.4 0.6 0.8
Trichloroethene 1.
SENI-VOLATILES (ag/L)
Bis(2-ethylhexyl)
phthalate * 16. 470. 110. 240, 180. 3. 130. 2. 3.
Phenol * 28. 8. 21. 210,
2-nitrophenol 10.
Di-n-butylphthalate 7.
PESTICIDES & PCBs (pg/l) ND NA ND ND NA NA NA NA NA

NOTES:

Table only lists organic compounds detected in the sample; 0D & MD are organic and metal equipment rinse blanks

NA=Not Analyzed for the parameter; ND=Nothing Detected; * Detected in Blank; | Above the Federal NPOWR MCL/SMCL;
+ Above Colorado Human Health Standards or Colorado Ground Water Organic Chemical Standards




TABLE C-4. ANALYTICAL RESULTS OF GROUND-WATER SAMPLES FROM BUTTS ARMY AIRFIELD MONITORING WELLS

MONITORING WELL IDENTIFICATION

PARAMETER BAA-1 BAA-2 BAA-3 BAA-4 BAA-5 BAA-6 BAA-7 BAA-7D BAA-8 A F
Total Petroleum _
Hydrocarbon (mg/L) 2.0 40.2 3.7 2.0 1.5 < 1.0 <1.0 < 1.0 < 1.0 NA NA
Metals (mg/L)
Lead NA 0.0016 NA 0.0019 < 0.001 0.0014 0.0031 NA 0.0013 NA NA
Volatiles (ug/L)
Methyl-t-butyl ether <5. < 1,000. < 50. <5. <1. <1, <1. < 1. <1. < 1. < 400
Benzene 150.* 9,900.* 2,100.* 200.* 4.4 1. <1. 1.4 6.* 4.4 2,800.*
Ethylbenzene 5. 2,300.* 29. 20. < 2. <1. <1. < 1. <1. 1. 1,500.*
Toluene 46. 15,000.* 230. 200. 2. < 1. <1. 1. 1. 5. 6,500.*
-Xylene 91. 3,200. 390. 39. 2. <1. <1. <1. 1. 2. 1,900.
MEP-Xylene 51. 9,800. 1,700. 270, 1. < 1. <1. 1. <1. 4. 8,000.
‘Field Neasurements :
pH 6.7 6.8 6.3 7.0 6.6 6.7 6.7 6.7 -- - 6.8
Conductivity (umhos/cm) 1420 1410 1250 1100 1250 1020 1000 1000 1210 -- 1600
f? “Temperature °C 14.1 14.2 13 T 13 14 15 1% 14 <- -- 13
N 1988 USAEWA RESULTS (ug/L) :
Benzene 8,900 14,000 13,000 6,100 540 410 <3 1,500
Toluene 12,100 20,000 16,000 9,300 5 13 5 260
Ethylbenzene 1,200 1,700 2,300 970 20 <3 <3 5
NOTES: BAA-7D {s duplicate sample of BAA-7
* Exceeds both Federal NPDWR MCL and Colorado Ground Water Organic Chemical Standards
Exceeds Colorado Ground Water Organic Chemical Standards
Exceeds Federal NPOWR MCL for total Xylenes
1) 3 C [ o .o o ( — .3 3 ) ) 1 1 1o 3o o




TABLE C-5. RESULTS FOR EXPLOSIVE WATER ANALYSIS OF RANGE #1
GROUND WATER

MONITORING WELL

EXPLOSIVE COMPQUND 0B-1 0OB-1D 0B-2 OB-3 OB-4
2,6-dinitrotoluene <0.007 <«0.007 <0.007 <0.007 <0.007
2,4-dinitrotoluene <0.1 <0.1 <0.1 <0.1 <0.1
2,4,6-trinitrotoluene «0.1 <0.1 <0.1 <0.1 <0.1
RDX* <0.3 <0.3 <0.3 <0.3 <0.3
HMX+ , <6. <6. <6. <6. <6.
FIELD MEASUREMENTS
pH 7.3 7.3 7.3 7.4 7.4
Conductivity$ 13700 13700 14900 16800 17000"
Temperature °C 12.1 12.1 11.5 13 13

Notes: Concentrations in ug/L; OB-1D is duplicate sample of 0OB-1
* cyclotrimethylenetrinitramine
cyclotetramethylenetetranitramine
umhos/cm

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
1
]
i
J
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Analytical Data for Landfill Oil Lagoon
Orion Laboratories, 1990
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- OORIGN LABORATORIES
“~. 5007 PAciRic HWY. EAST, SUnTE C-6 SINCE 1913
Firg, WASHINGTON 98424
- {206) 922-9008
DATE: 1272732

| A

CLIBNRT: FORT CARSON EENR

FORT CARSON, CO 809513

SAMPLE ID: 305-LESP 0306-8200

§-MM TRICHL-RM

‘LAB NUMBER: 1105-011 1109-006
ARSENIC .02 £ (O <e.1
BARIUM 4%.2 (oo 47.7
CADMIUM 16 b.E <0.1
CHROMIUM “T¥ AO 2.6
'\.\ LEAD are A0 <0.1

"MERCURY <0.01 £.7 <0.01
SELENIUM 0.2 | O <9.2
SILVER <0.7 K0 <0.7
624 COMPOUNDS <1.9 ' <1.9

625 COMPOUNDS <i.@

PHENOL 8.6
2,4 DINBTHYLPHENOL 33.7
' 2 CHLOROPHENOL 1.0
2,4 DICHLOROPHENOL 67.0

4

CHEMICAL & INSTRUMENTAL TESTING & ANALYSS
SINCE 193

ScDlresd Mo

N

REPORT # 99-567-0Q4
ATTN; JOHN CLOONAN PROJECT:

Q021AE
395-EESP  0277-8100
“L~MH FRAY-FT
1015-012 1015-015
<0.1 1.05

oK BT

"T:_" <1o5
0.008 <2.01
<9. 15 3'3
2.03 <@.5
<?.01 <0.91
2.3¢ <@.2
<@.7 <@.7
<1.0 <1.0
<1.0 <1.0
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& ORIGN LABGRATORIES A

5007 PACIRC HWY, EAST, SUITEC-6 SINCE 1913
FIFE, WASHINGTON 98424
{206) 922-9008

DATE: "12/2/9@-
TOXICITY CHARACTERISTIC LEACHING PROCEDURE EPA 1311
CLIBNT: FORT CARSON EENR REPORT # 99567-04

ATINs JOHN CLOONAN
FORT CARSON, CO 82913

SAMPLE ID: 9306-8000 305-LESP  @277-8100 MCL (MG/L)
TRICH-L-RM L-MM PBAY-PT
LAB NUMBER: 1109-006 1915012  1015-015

TCLP--METALS

ARSENIC SEE METALS REPORT @@Q1AE SECTION 5.0
BARIUM. 100.90
CADMIUM ' 9.5.
CHROMIUH 5.0
LEAD 5.0
HERCURY e,2
SELENIUM 1.9
SILVER : 5.0

TCLP--CHLORINATED PESTICIDES AND HERBICIDES

CHLORDANE <Q,.203 <@,203 <2.0023 .03
2,4-D <1.0 <1.0 <1.,9 10.0
ERDRIN <9,002 <0,002 <@.202 Q.02
HEPTACHLOR <9.,201 <9.001 <0.0201 2.008
LINDANE <0.024 <0.04 <9.04 . 2.4
METHOXYCHLOR <l.@ <1,@ <1.0 10.0
TOXAPHENE <2.95 <®.25 <@.05 0.5
2,4,5~TP

{SILVEX) <0.10 <@.10 <0.10 1.0

CMDMICAL & INSTRUMENTAL TESTING & ANALYSIS
Senee 1913

) . o O o 3o .o

>




JNA-12-1998 17418 FRUM  UVINIRGE COMPANIES TO 5261724 P.¥4

. ) Y
[} " paGE 2 TCLE REPORT REPORT #: 90567-04
" PCLP--CHLORINATED VOLATILES
N MCL MG/L
[] LAB NUMBER: 1169-0206 1%15-912 1015-901%
CARBON
[J TETRACHLORIDE <@.003 <2.003 <2.003 0.023
CHLOROBENZENE <10.9 <10.9 <12.0 100.0
[J CHLOROFORM <2.6 <@.6 <0.6 6.0
1,4 DICHLORO-
[} BENZENB <Q.95 <?.85 <@.05 @.5
1,2 DICHLORO-
[] ETHANB <?.07 <0.07 <0.07 0.7
1,1 DICHLORO-
ETHYLENB <@.913 <0.013 <0.013 2.13
[} 2,4 DINITRO-
TOLUEKE <0.002 <0.002 <0.002 2.02
[} HEXACHLORO-
BENZENE . <0.913 <0.013 <0.013 0.13
HEYACHLORO-
BUTADIENE <0.@5 <@.25 <?.05 0.5
HEXACHLORO-~_
[} ETHANE <@.3 <@.3 <0.3 3.0
TETRACHLORO-
[] ETHYLENE <0.27 <2.07 <@.07 0.7
TRICHLORO-
ETHYLENE <49.9 <492.9 <40.9 400.0
[]- VINYL CHLORIDE <9.02 <0.902 <0.92 @.2
[] TCLP-PHENOLS
PENTACHLORO-
U PHBROL, >5.0 <@.5 <@.5 5.9




R 0

PAGE 3 TCLP REPORT REPORT $# 90567-04
LAB NUMBER, 1185-20¢ “léig;QIZ 1915-015 MCL MNG/L

2,4,5% TRICHLORO-
PHEROL >2.9 <9.2 <Q.2 2.0

2,4,6 TRICHLORO-
PHENOL 37.17 <9.2 <9.2 2.9

TCLP--CRESOLS

-

0-CRESOL <20.@ <28.9 <20.0 200.0
M~-CRESOL <20.0 <20.0 <20.9 200.9
P-CRESOL 33.7 <20.9 <20.9 200.9
CRESOL <20.0 <20.0 <20.9 - 200,09

TCLP--BENZENE DERIVATIVES, OTHER

BENZENE <0,05 <Q.05 <Q.05 @.5
NITROBENZENE 0.2 <0.2 <90.2 2.9
METRYL ETHYL

KETONE <20.0 <20.0 <20.9 200.9
PYRIDINE <9.5 <0.5 <0.5 5.9

REPORTED IN MG/L (PPM) UNLESS OTHERWISE NOTED.

" nuts

MICHAEL J. MARTIN _
LABORATORY DIRECTOR MEMBER: AOAC, ACS, AIHA

B

o o . 3
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CNOV-12-1993 17:20 FROM VINTRGE COMPANIES

-,

4

5007 PacikiC Hwy, EasT, SUITE C.6
Fire, WASHINGTON 98424

(206) 922-9008
DATE: 12/2/90
CLIENT: FORT CARSON EENR

ATTN: JOHN CLOONAN

PORT CARSON, CO 809
SAMPLE ID: ‘305-LPSP
"5~
1LAB RUMBER;: 1105-911
REACTIVITY: N/R
IGNITABILITY: N/T
CORROSIVITY: N/C
pH: 6.3
FLASH POINT: »200
DEGREES F

& ORION LABORATORIES

SINCE 1913

13

2306-80020
TRICH-L-RM

1129-@96

R/R

N/I

CORR

-2.76

>»209

T0 5261724 P.8b6

a

REPORT # 90567-04
PROJECT: @QQ1AR

‘2Q5-LESP @277-8100

L-MM PBAY-PT
1915-012 1e15-915
N/R N/R
N/I N/I
R/C N/C
7.1
>200 »200

EPA MBTHOD FOR HAZARDOUS WASTE CHARACTERISTICS, MRERTHOD

NUMBERS 1010, 1110, 8,3,

BY» rY13— 7722LZ:;L .

MICHAEL J. MARTIN
LABORATORY DIRECTOR
HEMBER: AOQAC, ACS, AIHA

CHEMWCAL & INSTRUMENTAL TESTING @ ANALYNS

SUNCE 1913




- ML T LT L3320 40 ad Rl ViiRTHOE LWUrrHiNLES

¢ . PAGE 2 Q@QIAE  FORT CARSON
LAB NUMBER: {{a5011 1189006
2,4,6 TRICHLOROPHENOL 37.7
2 NITROPHENOL 110.2
2 CHLORO-2-METHYLPHENOL 1.6
608 COMPOUNDS  <1.9 <1.0

BY:

MT YWhdi

MICHAEL J. MARTIK
LABORATORY DIRECTOR
MEMBER: AOAC, ACS, AIHA

\) o2ebl (el
90-567-04
1QI5612 1215015
<l.0 <1.0

REPORTED IN HG/L

r.uJs

(PPH) UNLESS OTHERWISE

ROTED,

TOTAL P.@&7
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Analytical Data for Landfills 1, 2, §, 6, and 11, and Range 1
Rinehart, 1993
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Jochn B. Cloonan Reference 930504
Hq. Fort Carson & 4th Inf. Div. (Mech.) Dec. 6, 1993
AFZC-ECM-EC

Building 302

Fort Carson, Colorado 80913

-3
o

Subject: BPA-DAKFO06-91-A-0136
Landfill #1

Comments: BAnalytical data are attached. All metal values are within TCLP
specifications.

Limits for TTOs are given as lOmcg/l in CFR 48, No. 137,:Ju1y
15, |

1983, Pg. 32483.

Dol N ea A

Robert W. Rinehart, Sr., Ph.D.
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LANDFILL #1
METALS:

WELL

1-3

-3

TO:

g

H:

CONDUCTIVITY:

MG/L
Ba Cr
0.039 0.004
Ag Hg
0.025 0.0010

Methylene chloride - 55 mcg/1
7.59

18,900

0.406
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RINEHART lABORATORlES INC

5810 LAMAR STREET ¢ P.O. Box 564 ¢« ARVADA, COLO. 80001 ¢ PHONE (303) 422-4020

A. W. RINEHART, 8r., Ph.D., Pres.

Reference 930504

Tot John B. Cloonan
Hq. Fort Carson & 4th Inf. Div. (Mech.) Dec., 6, 1993

AFZC~ECM-EC

Building 302
Fort Carson, Colorado 80913

Subject: BPA-DAKFO6-91-A-0136
Landfill §2

Comments: Selenium values in well 70 through 81 aie above TCLP limits.

Conductivity data show little relationship between wells and the

stream.

T Dleonfllle

Robert W. Rinehart, Sr., Ph.D. . . f

J..
I
0
J
J
J
J
J
J
J
D
J
J
J
J
J

(S
{

ANALYTICAL AND COMNSULTING SERVICES
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LANDFILL #2

Sample:
61

62
63
64
65
66
67
68
70
71
72
73
74
75
76
81

<0.

(]

o

o o O

.057
. 047
.031
.058
.047
.078
.023

.023

006

.049
.006
.132
.006
.066
.053

.026

TABLE #1 - METALS

MG

cr .

0.4026

o

.0086

o

.0043
0.0017

0.0043

o

.0043

o

.0086
0.0086
0.0070
0.0044
0.0026
0.0132
0.0044
0.0044
0.0088
0.0044

PAGE 1 OF 4

0.010
0.013
0.013
0.009
0.012
0.008
0.012
0.012
0.021
0.012
0.017
0.012
0.018
0.012

0.014

-0.015

0.133
0.128
0.144
0.096
0.144
0.091
0.138
0.126
0.229
0.170

0.222

0.173
0.222
0.146
0.184

.0.195 . °

s S s Y o M o o o OO o 6 O @O O o O
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LANDFILL #2

Sample:
61

62
63
64
65
66
67
68
70
71
72
73
74
75
76
81

0.015
0.017
0.017
0.012
0.017
0.012
0.017
0.016
0.022
0.016

0.022-

0.016
0.026
0.015

0.020

0.019

TABLE #1 - METALS

MG/L

&

.0004
.0001
0001
.0004
.0008
.0012
<.0001
<.0001
.0012
.0002
.0014
.0003
.0005
.0008
.0008

.0058

PAGE 2 OF 4

0.380
0.746
0.804
0.559
0.684
0.444
0.724
0.697
2.50
1.33
2.07
1.42
2.67
1.41
1.32

1,58

0.371
0.503
0.380
0.306
0.414
0.268
0.850 .
0.447
1.134
0.638
0.573
0.727
0.861
0.564
0.537
0.756




LANDFILL #2

WELL #
61
62
63
64
65
66
67
68
70
71
72
73
74
75
76
81

PAGE 3 OF 4

TABLE #2 - PH AND SPECIFIC CONDUCTIVITY

PH

8.

40

.81
.80
.60
.71
.79
.90
.80
.80
.82
.85
.01
.30
.50

.25

.58

CONDUCTIVITY (UMHOS/CM)

14,000
13,000
14,500
10,000
15,400
13,000
18,000
17,000
30,000
14,900
25,800
26,900
35,000
14,900
17,400
19,400

P i S Y Y
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PAGE 4 OF 4

{ dﬂ" { " \
TABLE $#3 - TTO Xz A 41'
U /iﬂj pfj‘ uk7‘

Volatiles VY
e _/']‘\V‘\" \!
2-61,64,66,67,68,70,71,72,73,74,75,76,81

none detected <5mcg/L
2-62 1,1,2-Trichloro-1,2,

2-trifluoroethane 612meg/L
2-63 Methylene Chloride 1l42mcg/L
2-65 1,1,2-Trichloro-1,2,

2-trifluoroethane 434mcg/L

Methylene Chloride 110meg/L
Acid Extract

none detected <5mecg/L
Base/Neutral Extract

none detected <5mecg/L

N
LV\/’\:\C(O %6“ |

RV e L




RINEHART LABORATORIES, INC.

5810 LAMAR STREET ¢ P.0. Box 584 * ARVADA, COLO. 80001 ¢« PHONE (303) 422-4020

R. W. RINEHART, 8r., Ph.D., Pres.

To: John B. Cloonan ' Reference 930504
Hq. Fort Carson & 4th Inf. Div, (Mech.) Dec, 6, 1993
AFZC~-ECM-EC

Building 302
Fort Carson, Colorado 80913

Subject: BPA-DAKFO6-91-A-0136
Landfill #4

n

Comments: Selenium value for Downstream is above TCLP limit.

Upstream value is near limit and selenium may have come in from

n
]

upstream.

‘Robert W, Rinehart, St., Ph.D.

ANALYTICAL AND CONSULTING SERVYICES

(S D A B

22 2
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LANDFILL #4

4

UPSTREAM

DOWNSTREAM

O O O OO @O O @O-C @O @] @O O0oO OO o o o

0.023
0.074
0.068
0.159
0.122
0.132

TABLE {1 °- METALS

MG

o Ja
la}
\

o

.158

.0084
.0021
.0021
.0162
.0054

L

PAGE 1 OF 3

cd

0.0175

.0111

o

0.0095
0.0071
0.0014

0.0024

0.208
0.122
0.116
0.109
0.042

0.062




LANDFILL #4

4
UPSTREAM

DOWNSTREAM

.0278
.0148
.0l1l1s8
.0099
.0013
.0026

TABLE #1 - METALS
MG/L
Hg
0.0001
<0.0001
0.0001
0.0001
0.0003

0.0003

PAGE 2 OF 3

Se - As
0.907 3.70
0.602 l1.44
0.441 l.61
0.379 0.96
0.971 0.126
3.220 0.117

b s e - 1 e e,




LANDFILL #4

PAGE 3 OF 3

TABLE #2 - PH, CONDUCTIVITY

WELL: pH

1 7.59
2 8.00
3 7.79.
4 8.05
UPSTREAM 7.70
DOWNSTREAM 8.10

Volatiles & Semivolatiles

4-1, 4-2, 4-3, 4-4, 4-in,

-

Acid Extract

4_1, 4-2p 4-3’ 4-4' 4-in'

Base/Neutral Extract

4-1, 4-2, 4-3, 4-4, 4-in,

CONDUCTIVITY

20,500
13,900
20,100
7,000
2,040

3,300

TABLE #3 - TTO

4-out

4-out

4-out

none detected

none detected

none deteéted

<5mcg/L

<5mcg/L

<5mcg/L




To:

Subject:

Comments:

Reference No. 930504
Nuvember 9, 1993

Mr. John P. Cloonan
Hq. Fort Carson & 4th Inf. Div. (anh )
AFZC-ECM-EC

- Building 2C2

Fort Carson, Colorado 80913

MPA-DAKF06-91-A-0136 -
Landfill 5

Analytical data are attached. Tables 2 and 4 contain
additional data collected on water removed while conditioning
selected wells. You are not charged for these data. Table 5

1ists mandatory limits for the TCLP metals.

Table 6 describes total toxic organiés in the wells,

" Alkanes, alkenes, dienes and alkynes are not part of total toxic '

organics but ara listed as a-matter of interest. These are
products of microbial degradation of hydrocarbons and other

organic compounds. These are consistent wit!. old landf11l
"y o :

effluenta,}

Y

\ 4

Rdbert W. Rinehart, Sr., Ph. D.
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TABLE 1

5-10
5-11
UPSTREAM

DOWNSTREAM

0

0.

0

TCLP METALS DATA

.1001
.1168
.0667
.0889
.1223
.0334
.0278
1279
.1112
.0667

.0889

1557

.1446

0
0

0'

MG

.6025
.0136
.0023
.0091
.0114
.0023
.0114
.0091
.0034
.0034
.0045
.0023

0023

L

PAGE

1 0OF 2

0.0102
0.0085
0.0089
0.0057
0.0086
0.0224
0.0148
0.0063
0.0055
0.0082
0.0061
0.0055

0.0066

BEb

0.1004
0.0853
0.6798
0.0526
0.0736
0.20091
0.1425
0.0677
0.0514
0.1974
0.0584
0.0689

0.0712
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TABLE 1

5-11
UPSTREAM

DOWNSTREAM

s+ PAGE 2 OF 2

TCLP METALS DATA

Ag

0.0180
0.0128
0.0128
0.007s8
0.011s6
0.0404
0.0264
0.0104
0.0088
0.0160
0.0104

0.0072

10.0084

MG/L

Hg

<o/, 061
0.0002
<0.0001
0.0004
<0.0001
<0.0001
<0.,0001
0.0104
<0.0001
0.0001
0.0007
0.00082

0.00049

0.220
0.131
0.448
0.142
0.386
0.959
0.512
0.203

0.161

0.567

0.220
0.196

0.196

0.629
0.615
1.150
0.537
1.400
2.890
1.620

0.251

0.078

0.992
0.294
0.204

0.070

.t i ————a s
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TABLE 2

TCLP METALS DATA ON INITIAL STANDING WATER IN SELECTED WELLS

WELL

5-1
5-5A

5-5B

Ba

0.0889
0.08893
0.1001
0.1112
0.1279
0.3725

0.2002

o o o

<0
<0

<0

MG

.0114
0091
.0091
.0023
.0023
.0091
.0023

PAGE 1 OF 2

0.0093
0.0093
0.0087
0.0112
0.0075
0.0061
0.0037

0.1051
0.0934
0.0841
0.1402
0.0724
0.654

0.1425
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TABLE 2

TCLP METALS DATA ON INITIAL STANDING WATER IN SELECTED WELLS

WELL

5-1
5-~5A
5-5B
5-6

5~7

5-11

3

0.0161.

0.0160
0.0108
0.0104
0.0088
0.0084

0.0024

MG

&

<0
<0

<0

<0.

<0

.0001
.0001
.0001
.00012

.0001

0001

.0001

PAGE 2 OF 2

0.214
0.628
0.257
0.197
0.236
0.142

0.070

1.076
1.200
1.120
0.691
0.159
0.140
0.103

CJ__
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TABLE 3
WELL #
1

2

10
11
UPSTREAM

DOWNSTREAM

PH AND SPECIFIC CONDUCTIVITY

PH

CONDUCTIVITY (UMHOS/CM)
10,900

8,870
10,500
6,100
10,800
20,640
10,760
8,200
6,200
10,200
7,000
7,100
7,300




TABLE 4

11

PH AND SPECIFIC CONDUCTIVITY

ON INITIAL STANDING WATER IN SELECTED WELLS

CONDUCTIVITY (UMHOS/CM)

12,000
13,800
9,100
5,100
8,000
7,000

3,400

-G-A

-] -Ca-{C3 3 -C3 C 3 o

L

T

P
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TABLE 5 CONTAMINANTS IN EXTRACTION PROCEDURE EXTRACT

Max. allowed

Contaminant mg/1
Arsenic 5.0
Barium ' 100

Cadmium 1.0
Chromium 5.0
Lead 5.0
Mercury 0.2
Selenium ' | 1.0

Silver 5.0

¢ mram e e




B Reference No. 930504
November 9, 1993

TABLE 6 - TOTAL TOXIC ORGANICS

LANDFILL S5 - SAMPLES 1 THROUGH 11 - UPSTREAM, DOWNSTREAM

Volatiles & Semivolatiles None detected <5mcg/L
Base/Neutral None detected <5mcg/L
Acid None detected <5mcg/L

NOTE: Alkanes, alkenes, dienes and alkynes were detected.
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RINEHART LABORATORIES, INC. W ]

" 5810 LAMAR STREET  P.0. Box 564 « ARVADA, COLO. 80001 ¢ PHONE (303) 422-4020 -

R. W. RINEHART, Sr., Ph.D., Pres.

o: John B. Cloonan
Hq. Fort cCarson & 4th Inf. Div. (Mech.) Dec, 6, 1993
AFZC-ECM-EC
Building 302
Fort Carson, Colorado 80913

Reference 930504 ) |

Subject:  BPA-DAKFO6-91-A-0136
Land£ill #6

Comments: All metals are below TCLP l}mits.

stream,

Robert W. Rinehart, Sr., Ph D, ¢

\ \ '

D
J -
J
J
D
i
J
J
]
| Conductivity levels show little relation of wells and the
J
)
J
J
i
J
J
J
J

ANALYTICAL AND CONSULTING SERVICES




LANDFILL #6

UPSTREARM

DOWNSTREAM

o

[@]

<0

.078
.109
.141
.156

.006

TABLE #1 - METALS

o

o

<0

MG

.0086
.0730
.0086
.0020

.0330

L

PAGE 1 OF 3

cd”

0.0013
0.0070

0.0082

0.0020

0.0053

0.041
0.096
0.090
0.035

0.070
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LANDFILL #6

UPSTREAM

DOWNSTREAM

Ag ./

0.0010
0.0104
0.0111
0.0007

0.0046

TABLE #1 - METALS
« MG/L
Hg
<0.,0001
0.0001
0.0002
0.0002

<0.0001

PAGE 2 OF 3

~ 0.0036
0.3060
0.2710
0.0690

0.0360

0.011
0.107
0.212
0.127

0.004

RS SO SO W T

e i A et A Rt 4 e &

B & T R Y

R RGALER S e SIS




LANDFILL #6

PAGE 3 OF 3

TABLE #2 - PH, CONDUCTIVITY

WELL: PH

6~A 7.42
6~3 7.54
6-5 7.31
UPSTREAM 8.32
DOWNSTREAM 8.20

TABLE #3 - TTO

Volatiles & Semivolatiles

6-3 & 6-5 none detected
6-A Tetrachloroethene
6-in Methylene Chloride

6-out none detected

Acid Extract

6-3, 6-5, 6-A none detected
6-in, 6-out none detected

Base/Neutral Extract

]
6~3, 6-5, 6-A none detected
6-in, 6-out : none detected

CONDUCTIVITY

1,400
12,400
10,600

2,200

4,400

<5mcg/L
280mcg/L
134mcg/L
<5mcg/L

<5mcg/L
- <5meg/L

<5mcg/L
. <5mcg/L

<
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U= RINEHART LABORATORIES, INC. n

D 3810 LAMAR STREET * P.O. Box 564 ¢+ ARVADA, COLO, 80001 ‘_PHONE (303) 422-4020

R. W. RINEHART, Sr., Ph.D., Pres.

John B. Cloonan Reference 930504 o

Hq. Fort Carson & 4th Inf. Div. (Mech.) Dec, 6, 1993
AFZC-ECM-EC

Building 302 :

Fort Carson, Colorado 80913

3
(o]

‘Subject:  BPA-DAKFO6-91-A-0136
- - Landfill #11

Comments: All metals are within TCLP limits.

Conductivity data show no relation of wells and stream.

[ 4]
af .
A - .-

' Robert W. Rinehart, Sr., Ph.D.

ANALYTICAL AND CONSULTING SERVICES

C:Dl (20 (O O 3 0 1 @O o O oo




LANDFILL #11

11-1
11-2
11-3

DH2
UPSTREAM

DOWNSTREAM

TABLE #1 - METALS

0.009
0.007
0.005
<0.002
<0.002

MG

L

PAGE 1 OF 3

Q
[o N
N

0.0027
0.0045
0.0061
0.0067
0.0021
0.0014

Pb 7
0.045
0.069
0.080
0.120
0.030

0.028

1 C3 - C3 .3

3]
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LANDFILL #11

DH2
UPSTREAM

DOWNSTREAM

ag 7

0.0035
0.0028
0.0090
0.0071
0.0014

0.0032

TABLE

1 - METALS

MG
Hg
<0,0001
<0.0001
<0.0001
0.0001
<0.0001

0.0008

L

PAGE 2 OF 3

0.053
<0.0004

0.0178

0.078
0.065
0.067
0.011
0.009

0.011
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LANDFILL #11

TABLE
WELL: PH
1 7.50
2 7.60
3 7.55
DH-2 7.81
UPSTREAM ' 8.14
DOWNSTREAM 7.32

Volatiles

11-1,2,DH2,in
11-3

l1l-out

Acid Extract

11-1,2,3,DH2,1in,out

Base/Neutral Extract
11-1,2,3,DH2,in,out

2 - PH, CONDUCTIVITY

CONDUCTIVITY

3,000
5,600
6,600
5,150
1,300
1,300

TABLE #3 - TTO

none detected

Methylene Chloride
1,2-Dichloroethane
Methylene Chloride

none detected

none detected.

PAGE 3 OF 3

<5mecg/L
246mcg/L
42mecg/L

80mcg/L_

<5mcg/L

<5mcg/L

3 o O3

)

g




\ C%—Cris Rosv s

r

5810 LAMAR STREET o P.O. Box 584 » ARVADA, COLO. 80001 ¢ PHONE {303) 422-4020

John B. Cloonan

Hq. Fort Catrson & 4th Inf. Div. (Hech ) Dec. 6, 1993
 AFZC-ECM-EC :

Building 302

Fort Carson, Colorado 80913

-3
o

Subject: BPA-DAKFO06-~91-A-0136
: Range #1

?

Comments: Selenium values are out of TCLP specifications.

No detectable organic contamination.

-

_ Robert W. Rinehatrt, 5r., Ph.D_._~

ANALYTICAL AND CONSULTING SERVICES

1 5 .3 -[::] (J 31 OO O O 1 O 41 OO X 31 3o 3
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. RINEHART LABORATORIES, INC. &,7
V)

a ' R.W. RINEHART, Sr., Ph.D., Pres.

Reference 930504




RANGE {#1

0.068
0.057

0.040

TABLE #1 - _METALS

0.008
0.013

0.013

MG/L

PAGE 1 OF 3

0.014
0.017
0.016

0.160
0.179
0.174
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RANGE #1

B W

(2 3 3 . 0 .. 3J0Oo . O C0;o o @ .o 3.3,

Ag

0.023
0.027
0.028

PAGE 2 OF

TABLE #1 - METALS
MG/L
Hg
0.0003
<0.0001

0.0003

e R da

1.64

RO pRp IR Y
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RANGE #1 PAGE 3 OF 3

TABLE $2 - PH, CONDUCTIVITY

WELL: PH CONDUCTIVITY
2 8.10 15,500
3 ' 8.11 22,000
4 8.10 15,900

TABLE #3 - TTO

Volatilés & Semivolatiles

OB-2, OB-3, OB-4 none &etected <Smcg/L

Acid Extract

OB-2, OB-3, OB-4_ ... . . . none detected ..  _ _ <5mcg/L . . . . _

Base/Neutral Extract

OB-2, 0393, 93-4 none detected ' <5mcg/L
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Analytical Data for Landfill Oil Lagoon
RUST, 1994
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PO BET ENVIRONMENTS. |
WODH INRASTRUCTURE |

~ Company: F‘f‘ QMS@*

Ci:ylSmc.

. Famenber' -'I 706’

| From: _MLM

| qum;ecmo-

Tmmmmmgmkmﬁ _
. . :

Comments:

Dot Aalphon] Repat 3 Qel[ Gt P
_@@_44& pegoast. T 1go aut tho pest
A% taday o pastad tamavnden

Mack M. Scote, PE
Sertier Iingiseeer

THON. Lhsion Blrd. Suie 102
Colornks Speings, (XY RN204079
T (119} SR 6700

FAXU19) 5356505 &

Gtk gy Message Call back 28t i oncts
& {ad '

3

<

le

dwmtgwdjji .1 |

{

. Far Qriginator:

Return Qriginal Ovys Ono (R Pickup

For Operetor:
Data Sent ' Time

" Rev, 1M
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In case of tranumission problems, please call: (303) 694-6660
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TCL Semivalatile O {cs cont.
MHethod wum" ( )

Cliont Hame: RUST Enviruvmwent and Infrastructure
Client ID:  COMP-3/VCONP-3-3 : DRAF T
Lab ID: 0343556-0003-54

trix SOIL Sampled: 17 MAR 94 ved: 25 MAR 94
Nithorized: 18 WAR 98 Recmived: 18 MAR 94 Analyzed: 07 APR 94
Reporting
Parameter Result Units imit
$-NitroantYine i) ug/kg 32000
4,6-Dinitro-2-methylphenol RO ug/kg 32000
N-Nitrasadiphesylanive KD ug /g 6600
4-Bromophenyl phenyl ether D ug/kg 6600
Hexach]orobenzene Na ug/ky 6600
Pantachlorephenal i ug/kg 32000
~ Phenanthrena 6400 ug/ky 8600 J
- Anthracene w0 ug/kg 6600
Bi-u-but;l phthalate ug/kg 6500
ﬂmr:u ‘45!‘!’ ug/vq 600 3
1_benzyl gmulatc 2204 33% §600 d
3,3*-Dich] {dina W wi/kg 13000
Bam(almumm N ug/kg 6600
bis(2-EthyThexyl)phthalate 21000 ug/ky 6600
rysene N ug/kg 6600
Df-n-oct{ll phthalate 2400 ug/kg 6600 J
~ Benza(b)fluoranihane D ug/Rg 5600
- Banzo(k) fluoranthena %] cq/kg 65600
. Banza(a)pyrene 1] ugfg §600
Indeno(l, l:-cd)nyrm m ug/kg 6600
Dibenz(a, h anthracene ) v/ kg 6600
Banzo(g,h, {}perylone ¥ wa/kg 6600
Smrrogata Recavery
A e o 0 -
» F 4
Terpheny}-d14 D %
Phenol-d5 - ] %
Z-Fluoro L o =3
2,3,6-Tribromophenc) w0 %

Ditution factor is 20. A1l results and limits are corpected for dilutica.

J = Result 1s detected
HO = Hot Detected o3 belaw the

Raperted 8y; Paul Safth

reporting Timit or s an estimated -concentration.

Reproved By: Audvey Vavniers

»% TOTRL PRGE.Q87 2%

TOTAL P.19
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HER—11—1974 1D: 14 PRUT VINTHOE LUPFriNLED (18]

TCL Semivolatile Organics
Method 8270

Client Nxwe: RUST Envtmt and Infrastructure DRAF T
Client 1D: COMP-3/VCONP-3-3
Lab ID: 034356-0W3-SA
Ratrix SoIL Sampled: 17 WAR 93 Pragared: 25 MR 94
Authorized: 138 m b Received: 18 MAR 94 Analyzed: 67 APR 94
Ragorti
Parusatar Result Units E?lﬂtng
© Pheno ND ug/Kkg 6600
ms(z»chxmzm) ethey )] ag/kq 6600
2-Chiorophsnol i3 ug/rg 6500
1,3-Oichiorobenzana N ugskq 65600
1,4-Dichlorcbenzena N uq/kg £600
. a 1 alcenhel KO ug/kg §600
,z 1chlorobunzme 80 /Ky 6600
gbo MO ug/kg 6600
MS(Z h Nisopmﬁ)ethr % ng;g 6600
, Httraso—di-n—prcpylamne ND !{gm 6600
Haxachlioroathane KD ug/kg 5600
. Mitrobenzene N ug/kg 65600
Isophovans AD aq/kg 6600
2-Hitrophenol m wy/kg 6600
A 0 Wy 3000
_Ban
g gls(z-cb?omthcx{)umne 0 b &6
1,2 kTﬁch‘lombemena ND :g%
: mene &900 ud/kg 6600
_4 loroantiline KD vg/kg
: Mmmadiem HO ug/ky 6500
~Chlaro-3-mathyl m ug/kg 6500
, Z-th Tnaphthalene 22000 ug/ky 6600
Hexach om{: opentadim 0 ug/kg 6800
2 l G-Teich D uy/kg 6600
4,5-Trich] ora\mm o XD ug/kg 32064
" Chlovananhthatene o ug/kg 6600
-Z-Mtroau tline 0 og/kg 32000
gmt 1. yt]lthahte % ug/kg 6400
B tﬁitmanﬂiue m :gfkkg 32383
' uq/kg 6600
nitruphenel L
& Mitroghens! g ok leead
Dibenzofuran 1200 wd/kg 6600 J
Z2,4-Dinitrotoluens ] wa/kq §600
2, 8-Dinitrotoluene ) wg/ikg 6500
Diethyl pithaista 0 va/ky 6600
orophanyl pheayl gther » ug/kg 6600
uarans 2700 ug/kg 3

Dilution factor 1s 20.  A)T results and Viwits are corrected for diiution,
Jm - Rnult i3 gstectod below the veporting Tiait or is an estimated- ‘toncentration,

Reported By: Paul Swith Approved By: Audray Verniero




" Dilution factar is 20.

WHOINT A AT At ® A LA e g T es¥EE NS

TEL Sewmivolatile Organics
Method 8270

€lient Nawe: RUST Emlrwmnt and Infrastructure

Client 1D:  COMP-2/VCOMP-2-
tab ID: 034356!;002-5.!

Matrix SoIt
Authorized: 13 WAR 24
Paramatar
Nitreaniline

4 &uinitro-a-mtbﬂphmﬂ
H—Nttrosodiphan laaine

4-Bropophenyl nyl ether
' Haxachlorobenzena y
Pentachlorophenol
Phenaathrane

Anthracene
Di-n~-butyl phihalate
Fluoranthene

¥ INate
-Mcltlo 'ldma
B&nzn(a

: bis(z-E lhml )pht.halata

hmm

Di-n-gctyl phthalate

Benzo(b) fluarantihene

- Benzo(k)flugrantbane

Benzu(a omm

Iadenu ls-ed)pmne
XS

Mbenz

Benza{g,f, 1)perylene
Surrogate
uitnbenzene-ds
2-Flyorob lpheny
Tanherz;-dl

' 2~Fluomphmal
2,4,5-Tribromoptiencl

= flasult is

m Hat Datec cﬁtacted below the reperting liwit or 13 an estinated - concentration.

Raported By: Paul Safth

Sampled: 17 HAR 94
Recalvad: 18 MAR 94

Resylt

Approved By: Auwdrey Varnfera

EEE-B'B%

L3
E-]

SE5583888
FE5

M AR IR M 2L

AT rasults and limits are corrected far dilutfon.

DRAFT

p s NAR 34
Analyzed: 07 APR 34
rt!
il!ivl:“q
32000
32000
6600

[~3
G kil G ko

g
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J
J
J
U
i
J
-
J
J
J
J
J
J
J
J

GPR-11-1924 15:13 FRU1 U (NTHGE COMPANIES 10

TCL Semivolatila Qrganics

Bethod §270
cliant Rame: RUST Environment and Infrastructure DRAFT
Ctient ID: COHP-ZJVCOH -2-3
Lab 1O 034366-0002~SA
mtrix SOIL Sampied: 17 MAR 34 Preparad: 25 NAR 94
Authorized: 18 MAR 94 Raceived: 13 MAR 94 Analyzed: Q7 RPR 94
. Reporting
Paragater Result Units imit
M) 6500
bis(z-CMomthyl) ether ), Wg 6600
2-Chlgrophenol ND ug 6600
1,3-Dichlorobenzena XD ug/ 6600
I,Mlchlor ena N ug/ 6500
Benzyl alcohg Y ug/Rg €600
%%. ichlorohenzm 51%% ng;kg 6600 J
ais(zhﬁ' isnyrwyl)ethcr i '@E 2:‘3'{,
itroso-d'i-n—propﬂaaina 0 33/&; 6800
Hexachioraathane 0 ug/ikg 6500
Nitrobenzene 0 ug/ky €600
Isophorona N3 ¥0/%g £600
2-Nitrophenal D ug/kg 6500
2,4,-0mtn{1pnemt %0 wi/kg 6600
Senzatc acid 0 ugfkg 32000
bis(l-Cbloth)-thme 0 ug/xg 6600
Q0 ug/tg 6600
-Trtchlorobmzme NO wg/kg £500
haleme 13000 wg/kg 6600
© A hruanﬂim XD wa/iy 6600
Hexachlornbutadiens 0 ug/ kg 5600
4~Chlaro=3-weth lahcml 6000 ug/kg 8600 J
Z-Heth{lnaphtm ene 31000 ug/kg 6600
Topentadiena N ug/%9 6600
2,%,6~Trichlavrophenol Y ag/kg 5600
2.4.5-Trichlorapheno} HD wa/kg 32000
Z-Chtom htha ) ug /&g 6600
. 2-Kitroani L] ug/kg 3N00
_ Dimthzmphthalata ;g ug/ko 5600
:Hhtroan lina ND 33}'%3 32888
Acanaghthem 1500 ug/kg 6800 J
2,4-Dintrophanal KD wg/kg 32t00
4-Hitrophenol M0 g/kg 32000
Dibenzafuran 1600 ug/kg £600 J
Z.Q—Mnitroto]uenu "3 og/kg 6500
. 2,¢-Hnttrotojuene ND ug/xg 5800
D‘nt%cy‘l phthalate X vg/ka 6600
* §~Chloruphanyl phanyl ether ) ugfk9 5600
Fluorsne 2400 usm §600 3

'_pnuttan factor is 20. A1l resuits and limits are corrected for dilution.
go » g:r:l]’: 1z datected below the reporting 1imit or is an estimated cuncentration.

Reported By: Paul Smith Approved By: Audray Yerniero
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AFK-11—=1994 12i13 PR VINTHGE CUMPHNLED J LA O L

TCL Semivolatil cs .
Hethod 573”“1 (cont.)
Client Nama: RUST Enviraomment and Infrastructure DRAFT
Client ID: COMP-1 i3
Ty BfosA Sampled: 17 WAR 94 ved: 7% AR 94
atrix H s
Authorized: 18 MAR 94 Reg‘i'ved: 18 MAR 94 Aralyzed: 07 APR 94
ortin
Parasater Resujt Units . mtiuit g
=Xitroaniline 1)} ug/kg 37000
,S-D'luitn-z-mthﬂphmﬂ H ugfkg 32000
N-Hitmsodimﬂ Jaaine D ug/kg 6500
4-Bropapheny p{nn]l ether H wg/Kg 6600
Huacalwobmzene Y] w3/ k9 £600
Pentachlovophenol ND g/ kg 32000
Phena m:h 6600 y7kg 6600
g?tn butyl phthalate 1100 a2 3
**-'- e w3
Athalate 2100 uaskd 6600 1
—muﬂ mzidine M- - ug/kg 13040
lh’ NO ug/xg 6600
bi:(z-E lhexﬂ)phthahte 20000 ug/kq §600
Chrysene M) ug/kg 5600
Di=-n-octyl phthalata 14900 «j/kg §60Q J
Benzo(b) fluoranthene ND wg/kg 6500
Banzo k fluoranthens (] ag/kg 6500
{ren . L] ug/¥kg 6600
lndmo 3-cd)pyrena )] ug/kg 6600
Bibanz{a h anthraceuo [ ug/kg 6600
Banzo(g_,f'o Yparylang D ug/%g 5600
Surroqata Recovery
Nitrobenzene-dS ND %
- 2-Fluorabiphenyl ND X
Terphanyi-dl14 ne %
Phenal-d5 111 ¥
. 2-Fluarophenol 1 %
2,4,6-Tribrowoghanol W 4

Dilution factor i3 20. A1} resulis and Viwits are carrected Por dilution.
J = Rasult is detected bel . .
ND = Hot Detacted ow the reporting 1imit or is an estimated concentration.

Reported By: Paul Smith Approved By: Awdrey Yeriers




HER—LA—19D94 1Dl HUT VINTHBE CUMEFHNLeS I S617aS P.14

{CL Semivolati le7grganic:

PHlution factor 13 20. AV results and Timits are corrected for dilutian.
) 3 Bagult 12 datected below the reporting timit or is an estimeted concentrattan.

. Reparted By: Paul Swith Roproved By: Audrey Varnfero

Method 32

D Client Name: RUST Eavirommemt and Infrastructure
Clfent ID:  CORP-1/VCOMP-1-3 DRAFT
tab ID: 034356'-0001 SA
Matrix led: 17 MAR 94 Pn?am: 25 MAR 94
Authorized: 18 m 9¢ Recaived: 18 MAR 94 Analyzad: 07 APR 54

RTorti

G Paramatar Result its fwt tng
Phenol ND 6600
bis(z-thimﬂhrl) ether HD gﬁg §600
2-Chlo rogh enal KD ag/kg £600

D I,Q—Dich arobenzene ND ug/kq 6500
1,4-0ichlarobenzene D ug/kg §400
Bens'l aleobol M) wy/kg 6600
1,2=-Dichlorobanzane % "“f’% gg%

D gi:(béhmoisomﬂ)ether g E}% gggg

1trosn—df+ ropylamine RD k

U Hexachlarcathane N “uzhs £600
Nitrobenzene ND ug/kg 6600
Isophorone RD ug/kg 6600
Z-N trophensi [ ug/kg 6600
2, Mimtl'o{lplmﬂ ) g/ kg 6500
Banzotce acid XD ug/kg 32000
bis(z-chlmetmq}mhane ND ug/kq 6600
z.4~m 0 ug/kg 6600

1,2 Q-Trichlarobaazm ) t3/kg 6600

o thalene 16000 uwy/ky 6600

$&-Uhlaroaniline D e/ kg 6560

Haxachlorabutad fena KD "q/kg 6600
-Q-Chm'rc'aa-nethilpham} ND ug/kg :

] . 2 Methylnaphtha 32000 u3/kg 6500
Haxachiorocyclopentadiena 1) uitjkg 6500
2,4,6~Trichlorophenc] KD ug/kg 6800
Z.4,5-Trichla 1 %0 ug/kqg 32000

U e £ wm

a
Dinethy] phthalate K Sk 200
. Aceng th¥lene D ug/kg 6600
3-Nitroaniline D ug/ky 3zo0n
eaaphthena KD ug/kg 6600
2,4-01nttrophancl D ug/kg 32000
&Nit pueml :3 ug/kg Béggg

D S A-Dinttretaluene NO waks %0e

2;6- Dint trotn'gtagc g ug{kg %ﬂ
0
4-Chi mphenﬂ phenyl ether 0 gﬂkg 6600
] Flugren 2900 /g 6600 3




H'R-11—=13994 101 R MINIRGE UUENLea

.13
Melals
Total Matals

Client Nama: RUST Envirviment and Infrastructure

Ciiant ID: COMP-3/VCOMP-3-3

Lab ID: 034355-0003~
" Hatrix SO1IL Sampled: 17 MAR 34 Recuived: 18 MAR 94
Authorized: 18 MAR 94 Prepaved: See Below Analyzed: See Below

Wet wi. Reporting Analytical Prepared Analyred

Parametar Result Units fmit e Date Data
Antiwony 7.0 ag/ky 6.0 6010 28 MAR 94 31 HAR 94
Beryliium 0.52 wqg/kg 0.20 6010 Z8 MAR 94 31 WAR 94
Cadwmims 10.5 wg/kg 0.50 &010 28 HAR 94 31 MAR 54
Chromium 16.9 ug/kg 1.0 6019 28 MAR 94 31 MAR 54
Capper 47.8 23/kg 2.0 6010 28 RAR 94 3] VAR 94
Load 87.9 Rg/ig 5.9 6010 2B MAR 94 3] MAR 94
Hickel 12.0 =g/kg 4.0 4010 78 WR X 31 WAR 4
Silver L wg/kg 1.0 6010 28 MAR 94 31 NAR 94
Tine 138 na/kg 2.0 6010 28 MAR 9¢ 31 WAR 94
Arsenic 3.7 09/kq 1.0 7060 28 WAR ¢ 59 AR 94
Marcury 0.56 mg/xq 0.10 7471 24 MAR 94 24 PAR 9¢
Selanium 0.19 mgskg 1.0 7740 28 MAR 94 29 WAR 84 J
Thal Hum ND /g 0.50 7841 28 HAR 4 29 MAR 94

DRAFT

Nota J : Resylt is detwcted bel ini
Rosuit Is du rat? o:‘.' the reporting limit or is an

8D = Mot detectad
NA = tot applicable

Reportad By: Richard Persichitie Approved By: Richard Persichitte

*x TOTAL PRGE.B13 =xx
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APR-11-19S4 15:11 FROM VINTAGE COMPANIES TO

Metals

Total Metals

Client Name: RUST Enviromment and Infrastructure
Client ID: COMP-2/YCOMP-2-3

Lab ID: ©  Q34356-0002-5A
Hatrixe 13 4 Sampled: 17 WAR 94
Aathorized: 18 PAR 394 Prepared: See Below
Vel wt. Reporting Anmalytical

Paramator Result imits f?ﬂtng ud

mony Bg/kq 6.0 6010

111 0.67 =my/kg 0.20 6010

i 6.6 wa/ky 0.%0 6010
Chromiim 24.4 ®g/kg 1.¢ 8010
Capper - 87.0 w3/ kg 2.0 6010
Lead 13 G/ kg 5.0 6010
Nickel 16.4 ny/kg 4.0 6010
Stlvar 0.91 nmg/ks 1.0 4010
Zinc 278 7kg 2.0 6010
Arsenic 5.0 g/ kg 1.0 7050
Nevcury 0.12 w/kg 0.10 7471
Seleniim 0.27  mg/kg 1.9 7740
Thallium 9.12  ng/kg 0.50c 7831

Nota J : Result is detected below the reperting 1init or 13 an

estimatad concentration.

"ND -« Not detected
HA = Not applicadble

Reparted By: Richard Persichitte Approved By:

S261735 P.12

Retuived: 18 AR 04
Analyzed: See Balaw

Prepared Analyzed
rgte e

fJate
28 MAR 94 31 PAR 34
28 MAR 94 31 AR 4
278 VAR 93 31 WAR 94
28 FAR 94 31 MR 94
28 WAR 94 31 NAR 94
28 WAR 94 31 MAR 54
28 AR 94 31 MAR 94
Z8 MAR 94 31 WAR 94 J
28 AR 94 31 NAR 34
78 MAR 94 29 WAR 94
24 MAR 94 24 MAR 94
28 MAR B4 29 WAR 94 J
28 MAR 94 29 NAR 94

DRAFT

Richard Persichitte




HEFX=11l=1327% 4J* 11 misaAl VA LAa sy Myl g 1 At A ) S
Retals
Total Metals
Client Mame: RUST Environment and Infrastructure
Client ID:  COMP-1/¢COMP-1-3
Lab ID: 034356—0001—51% _
Ratrix: SOiL Sampled: 17 MWAR 94 Recoived: 18 RAR 94 -
Authorized: 18 MAR 94 Prepared: See Balow Analyzed: See Below
¥et wt. Re rtin Analytfical Preparad Analyzed

Paracetar Result Unfits mt 9 {t Og:: aa{:
Antimony NO §.0 8010 28 VAR 94 31 MAR 94
Ber.mfm 0.51 :'éf% 0.20 &0ID 28 MAR 94 31 MAR 94

5.7 /g 9.50 6010 78 YAR 94 31 MAR S4
Cm'nn'ltm 28.6 g/ kg 1.0 6010 28 MAR 94 31 MAR 94
Coppar 37.1 wg/kg 2.0 6010 28 WAR 94 31 WAR 94
- Lead 119 ng/kg 5.0 6010 28 MAR 94 .31 HAR 94
Nickel 18.2 wy/kg 4.0 6010 23 MAR 94 31 MAR 94
Silver 8.7 wg/kg 1.0 6010 28 WAR 94 3] MAR 4
2inc 127 " /%g 2.0 6010 28 PAR 94 31 MAR 94
Arsenic 4.2 mg/kg 0.50 7060 28 AR 94 29 MAR 94
Nercury .13 wg/kg 0,10 nN 24 NAR 93 24 MAR 54
Selenium 0.26 wa/kg 0.5 7740 78 WAR 94 29 WAR 94
Thalliom NO n/kg 0.50 7841 28 MAR 94 29 MAR 94
Kote J @

Result is detected below the reporting limit
estimated concentration. parting Teit or 15 an

HD) = Hot detected
HA = Hot appl k:ab]e

Reported By: Richard Persichitte Approved By: Richard Persichitte

—3
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APR-11-1994 15:1@ FROM VINTAGE COMPANIES TO

Chlorinated Pesticides and PCB’s
Target Cnmgnd List {TCL)

Client Nama: RUST Enviromment and [nfrastructure
COMP-3/¥YC0MP-3-3

Client ID: {
Lab ID: 034356-0003-SA
Katrix: SAIL ampled; 17 HAR 94
Authortzed: 13 MAR 94 Prepared 25 HAR 94
Wet wt,
Paramater Result Units
Aldrin 1] u
Araclor 1016 ND ugf'lég
Aroclor 1221 HD ug/kg
Aroclor 1232 N0 ug/kg
Araclor 1242 ND ¥g/kg
Aroclor 1243 ND ugskq
Aroclor 1254 ND ug/kg
Aroclor 1260 ND ug/kg
e 2w
dn‘lta-m% (Lindne) gg ng%
gamez-BH ane u
alpka-Chlordane R0 ﬂglh.l
a-Chlardana NO ug/kg
»47-DDN) o ug/kg
4,4'-DDE HD ua/kg
4,4'-0DT KD wg/kg
pleldrin W wi/kg
Endosulfan I ND ug/kg
tndosulfan 11 KD u/kg
Endogulfw sulfate g ug/kg
Endrin ketme ND ?.gﬁ"g
Heptach ] ug/kg
Hegtach’!or epoxide }3 ug/kq
Toxaphane o ggfkkg
Surrogata Recovery
Tetrachloro-#-xylene
Dibity] chiorantate w3
Pecachlarobiphenyl m %
ND = Not datected
HA = Mot applicablae
_Reparted By: Steven McKee Approved By:

Recatved: I8 WAR 94
Analyzed: 0S5 APR 94

gty

k2
660
660
660
660
660

"
SSupasnnraanaeeeeesds

DRAFT




HFR-11-1934 15:14 FRUT  VINTAGE COMPANLES 1y

Ch'l_?ﬂmft;ed Pest;siggstan(_?cgs's
a $
T ethod 3060

1l{ant Name: RST Envircmment and Infrastructure
Client 10: mup-é_/m- &
tab ID: 034356-0002-SA

Hatrix: SOIL Saspled: 17 MAR 94
Authorized: 18 MAR %4 Prggred: 25 MAR 94
Wet ot
Parageter Resylt tnits
Aldrin ND ug/kg
Aroclor 1016 N ug/kg
Arocler 1221 N ug/
Aroclor 1232 N ug/
Aroclor 1242 m ugfkg
Avoclor 1248 o)) ug/kg
. froclor 1254 N0 ugsEg
Aroclor 1260 D ug/kg
alpha-BHC N ug/kg
beta-BHC NO ug/kg
. delta-BHC W ug/ko
gama-BHC (Lindane) ND wa/kg
alpha-Chlordane N ug/kg
ﬂm&-thlordzns ND ugrkg
+&°-0D0) NO ug/kq
4,4 -DOE RD ug/kg
4,4’-DOT N ug/ky
pleldrin # ug/kg
Endosulfan I D ug/ky
Endosulfan II D ug/kg
fudasuifan sulfate ND ug/kg
Endrin , )] ug/kg
Endr{n ketona ND ug/kg
Beptachlor ND ug/kg
o aclﬂo;' epoxide :OD ug;tg
vychlor ug
Toxaphene (1) ugftg
Surrogate Recovery
Tatrachloro-m-Xylene ND %
Dtbutyl chlorendate KD %
Decachlorobiphenyl ND %
HD = Hot detected
- WA = Not applicable
Reported By: Steven HcKee Approved By:

E
|

Sblrdd

Received: 18 MAR 94
Analyzed: 05 2FR 54

" P

34

SSezassn

L)

P.us

DRAFT



APR-11-1994 15:1@ FROM VINTAGE COMPANIES TO

Chlorinated Pesticides and PCB’s
Target C List (TCL)
Method 8080

Clisnt Hame: RUST Enviromment and Infrastructyre

Client ID: COI‘P-—I{WP—I-J
h:é:?m S fioe-000l-5A Sampled: 17 HAR 94
Authorszed: 18 NAR 94 Prepared: 25 WAR 94
Paraseter Resylt Unfts
Aldrin M ug/kg
Aroclor 1016 LY ug/kg
Aroclor 1221 ND aa/kg
Arnclor 1232 M) ug/kg
Aroclor 1242 N w/kg
Avocler 1248 ) wifkyg
Aruelor 1254 ND /&g
_Arveclor 1250 ] w/kg
" alpha-BRC N ug/kg
beta~-BHC ND ug/kg
del ta-BHC (Lindan) g vg’/'kkg
M ndaneg [
alpha-Chlordane ug/kg
3a-a-aﬂnrdane ) ug/kg
+A7-I0 1] ug/kg
4,4°-0DE )] ug/kg
4,47-00T ND ug/kg
pleldrin D ug/kq
Endosalfan I ND ug/kg
Endosulfan 11 LY ug/kg
Endosu) fan syl fate ND ug/kg
rin . KD ug/kg
Endr:gh %:tona % ug;lkkg
Hept r
ﬁeg;achlor epoxide ND g/kg
Hathoxychlor ND /kg
“Taxaphene D ug/kq
Surrogate Recovery
Tatrachloro-w-xylene ]
Dibatyl chlorendate [ 1] 4
Decachlorobiphenyl 1]
ND = Not detected
ﬂA = Nat applicable
Reparted By: Steven NcKee Approved By:

5261705

Received: IB MAR 04
Analyzed: 05 APR 93

Wet wi., Report
| Efuitng

Sivesnzaeanaasesree Bt RaRasy

b

DRAFT

P.28




AFPR-11-15%4 15:83 FrRUT VINTRGE COMFANLICS U Ozl D P.as¢

torts Bl ST
3
it~

‘ Cliant Nauww: RUST Envirvommant and Infrastrecture
Cljent J1D:  COMP-3/VOOMP-3-3
834356-0043-5A

Lab I

Matrix: SOIL - Sampled: 17 WAR 94 Rocaived: 18 KAR 94
Authorizad: 18 MAR 94 Prepared: 28 MAR 94 Analyzed: 29 MAR 94
Surreqate Recovery

1,2-Dichloroathane-dé 101 %

Note J : Rasult is detected belew th tina 11mi DR
estimatad concentration. - TO ing Timit or s an AF T

N0 = Kot detected
HA = Hot appticable

Reported By: Amn Fajrbanks Approved By: Awdrsy Verniero

- - ~—/ /M /)OO OO o .

— 2




AFR-11-1994 15:@S FRUM VINTAGE COMPRANLES IV

Target Compauta Live (TCL)
avrge Y 15¢C
TORt ethod 8280 ¢

Client Name; RUST Enviromment and Infrastructure

Ciient 1D COHP-J.{VCOH?-3-3
Mtris SRS cmeleds 17 WR 94
rix: :
Authorized: 18 MAR 94 Preparad: 28 ¥AR 94
. Wet wt.
Parameler : Resylt Units
ot 8
e
Bramod ichloromethane ND ug/kg
Sronsform : XD ug/kg
Bromomethane KD ¥g/kg
A B u
- Car )] ug
Carbon tetrachlorida §D /%9
thlorvbenzens ND ug/kg
Chloroethane KD ug/kg
Chioroforam )] ug/kg
Chlaromathane . kg ug/ky
Dilivoptochioraethane ND ug/kg
1,1-Dichlorvethane NO ua/kq
1,2-Dichlovoethane ND ug/kg
1,1-Bichloroethene 4] ua/kg
~ 1,2=Dichloroethene :
{total) L1 ug/kg
1,2-Dichlorgpropane KD ug/kg
¢is-1,3-Bichlorepropene HD ugfkg
trans-),3-Dichloropropena ND ug/kg
Jbanzane 860 ug/kg
2-Haxanone L) ug/kg
Mathylene chioride 249 ug/kg
¥ h.‘;l—l-pmtatme
{MIBK) D ug/kq
Styrena RD uq/kq
1,1,2,2-Tatrachloroethane ND ug/kg
To;mhl ovocthene ) ug/kg
Toluene : 1800 ug/kg
1,1,1-Trichloroathana N ug/kg
1,1,2-Trichloroethane N wg/kg
Trichloroathene KO vs/kg
Yinyl acetate ND ug/kg
¥inyl chlaride ND wd/kg
Xylands (total) 6100 va/kg
Surrogate Recovery
Taluene-d8 115
4-Bromofigoroheanzana l%s §

O = Mot (continued on following page)
HA = Bot applicable

Sblvias P.806

Received: 13 MAR 94
Analyzed: 29 MAR 94

e

1000
500
500
500

1000

1000
500
500

500
1000

1000
500
500
500

g

49588888 £ELEEsE &

g88

DRAFT

Reported By: Aan Fairbanks Appraved By: Audrey Vevniera




HPR-11—-1994  15:89 FROM VINTAGE COMPANIES O 52617685

Target Lompaund (1ot (TcL)
arge o 15
% Method 2260

8}::% lt(swa gg‘;_ %mg and Infrastructure

k:grggi ggﬁSHGOZ—SA Sampled: 17 MAR 94 Received: 18 MAR 84
Authorized: 18 MAR 94 Prepared; 28 MAR 94 Analyzed: 29 MAR 94
Surrogate Recavery

1,2-Dichloraathane-d4 95 %

Note J ; Result Is detected below the reporting limit or is ap

ast

imated concentration.
ND = Hot detected o DRAF T

NA = Mot applicable

Reported By:

Ann Fairbanks Approved By: Audrey Verniers

P.85




APR-11-1994 15:88 FROM UINTAGE COMPANIES TO 5261785

Yalatile Orjantes
Target Ccntgotmd List (TCL)

Cliant Name: RUST Envivonment and Infrastructure
COMp-~ 2-3

Client 10: 2 oM~
Lab m MSG—OOOZ-S&
Matr Sampled: 17 MAR 94 Received: 18 MAR 94
Authonzed: 18 HAR M Propared: 28 WAR 94 Anzlyzaed: 29 WAR 94
Wet wt. orti
Pavaneter Result Units Retlm tng
Acatone ND ug/ky 2000
Benzene 380 ug/kg 1000 J
Bromadichloromathane KD ug/kg 1600
Browaeforn XD ug/kg 1000
Bromomethan ND ug/kg 2000
2-Butanome MEK) ND ug/kg 2
Carbon disuifide N ug/ky 1000
Carbon tetrachloride KD ug/kg 1000
Chlorobenzona ) ug/xg 1600
Cb]orcethauo )] uwg/kg
Chlorofore ) ug/kg 1060
Chlorcmathane 1) ug/kg 2000
Dibromochiorepathave KD uq/kg 1000
1,1-Dichioroethane KD ug/kg 1060
4--Dichlorouthans I B 41
. ~yichlorpeinens
I, Z-D%c:lo;oathene 2300 ke 1000
4
Z-Didﬂoro ne ND u%% 1000
fx-l +»3-Dichloropropene N Wl fkg 1000
tms-l >3- Dichloroprapene ] wfky 1000
Ethylbenzene 7200 ug/kg 1000
Bethyione. chlaride S0 g j0%0
4-Ma hyl-z-ymhnom /g J
- (RIBK} wg/kg 2000
St{rene ND ug/kg 1000
1,1,2,2-Tetrachloroethane ND ug/ky 1000
TetracMoroetbene 22000 ug/ kg 1900
T 16000 ug/kg 1000
51, l—Tnchlomthana D ug/ig 1000
l.l.z—l’rich!omthane XD ug/ kg 1000
Trichlo 3900 ug/kq 1600
Vinyl I ND ug/kg 2000
VinyV ch orl 0 ug/kg 2000
Xylanes {total) 43000 ug/kg 1000
Surrogate Recavery
Toluene—ds 98 %
4-Brovetl

uorchenzene 103 % DR AF.!.

- Mot detected {continued on following page}
' NA Not appliicable

Reported By: Ann Fairbanks Approved By: Awdray Verniero

P.84




APR-11-1994 1S:p8 FROM  VINTAGE COMPANIES TO

Yolatile Organics
Target

nd List (TCL)
3240

Client Nama: RUST Eavirommant and Infrastructure

Cl{ent ID: COMP-I/VCONP-1-3
: 034356-0001-SA

Lab 10
Hatyrixs

SOl
Authorizad: 18 HAR 94

Surrogate

1,2-Dichloroethsna—d4

Note J : Result fs detectad below the . . .
estisated concentration. reporting Timit or is an

D » Not detected
RA = Not applicabla

Raported By: Ann Fairbanks

led: 17 MAR S4
psr:;‘a'redz 28 MAR 94

Recovery
118 y 4

526178 P.23

Receiyed: 18 MAR 93
Analyzed: 29 MAR 94

DRAFT

Approved By: Audray Vernfero




C:D(:][:]C:JCDWF’TF—?@L:]C:JCDC:](:JC:CJC]C:J[:J

APR-11-1994 15:87 FROM VINTAGE COMPANIES

Cijent ID:  COMP-1/YCOMP-1-3
{ab ID: 034356-0003-54 -
. Hateix: SIL

Authorized: 13 WAR S4
Paraweter
Bonsens

eng
Broandich)cromethane
Bronoforn
Bromomethane

Targ:g]étﬂe ga“?"i?um
Li] 18
mtgod 82430 ,

Client Name: RUST Environment and Infrastructura

Carbont disulfide
Carbon tetrachloride
Chiorcbenzans
Chlaraathiane
Chloreform
thloremathana
Dibronachloromathane
1, 1-Dichlaroethane
1,2-0ichloroethans
1,1-Dichloroethene
1,2-Dichloroethens
total)
1,2-Oichloropropane
fie-L.3-Sfchlarepropane
rans-1,3-Dichloropropena
Ethylbenzene

-nexxnons
TR
= ~L= none
(?I{BK) per
i1

e
1,1,2,2-Tetrachloroothane
Tetrachiorpathane

Taluene
1,1,1-Trichioroethane

1 ’ 1 ,z‘T",Cb‘ m&m
Trichloroethene

Vinyl acetate

Yinyl chioride

Kylenes (total)

Surrogata
Toluene-d8

. 4-Bromoflucrobenzene .

D = Not detpcted

NA = Rot applicable

Reported By: Ana Fairbanks

Sampled: 17 MAR 84
Prepared: 28 MAR 94

Rasult
300

N
P ]

ZEZEE SASEEAS S5SEGEELEEES55E

HD
20000
Recovery

131
131

323332

885858988888 §5

o

RELGEEEEABREE

SHESE K&

§5 S My, Sy, Mg Py,
BEARERE

EESAEESSSE
EEBBEAEEE

gz’

&

.3
3

{continued on following paga)

5261735 P.@2

Received: 18 MAR 94
Analyzed: 29 MAR 94

- g

DRAFT

Approved By: Audrey Vermiera




MAY-23-1994 ©9:38 FROM VINTRGE COMPANIES TO 5261705 .4l

Fax Transmittal

ﬁ?@%ﬁ' INFRASTRUCTURE

: S Mark M. Scott, P2
‘6‘ "22 ) Semiar Engivcer

- : 7710 K. Unlan Bivd, Suite 102
- Time: ' Colorado Springs, OO 89204079
: Tel (719) 5236700

Q@ hm/l ‘i‘ N’d T RIS o | FAX(T9) 5314665 &
Company: _&Q@MJECAM |

City/Stawe; ! .
Fax Number: 1o i 2. @1 706 . -

rome Mk S

Job/Project Nox

Total Pages Includm\Thzs Page: .,8__

Comments: TCJLD E?(v’l t“I"'\ -Lp‘e('(ﬁUed( /CL‘{-_HIO/G' d}é‘fe
Tlge dat . Twill be sotmast AF today add fomgmy.

rTE

Fer Originator:
Retum Original m Yes D No D Pickup

For Operator:

Date Sent Time By

_ In case of transmission problems, please call: (303) 694-6660
Rev. 783

- RN4Konensl )
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MRY—"’3—1994 @9:39 FROM WVINTRGE COMPANIES

rwin l:.l\al;n-u rar l-n.ona-

5 st et «

. ewr e -.--h'wp

1w u.a-v-v-vqu

:.4,.,_- 0

Toxicityvté!earactenstic Metals

O O O OO O OO OO OO OO OO oo C6¢Co @O e 43O o g

ND = Not datected
NHA = Kot appiicable

Reported By:

Scott Heldeman

P Leachate

Cliant Bame: RUST Envirenment and Infrastructurs
17vCCMP-1-3

Nete B : Compound is also detected in the blank.

Client ID: CCHP-1
Ladb ID: . 035093-0001-5A 1ed: 17 MAR 94
Matrix: " SOIL Received: 18 MAR 94

- Authorized: 27 APR 34

Rotorti Andlytical

Faramater Result Units =i tng He{thod
Arsenic HD o/l 0.20 &010
Barium 1.8 mg/L 0.020 &010
Cadwium N mg/L 0.010 6010
Chromium o1 ag/L 0.020 &010
Lead . 0.14 mg/L 0.10 €010
Salantim W =g/l 0.4 610
Silvar ) /L 0.020 €010

Ei‘:’md; ss:; Balow

5261785 P.o2

TTvim e et v
VR L . DA

Approved By: Richard Persichitte

---.‘.A




2371993 B335, FROM_ VINTAGE COMPANIES ™ 551785 P.e3

tem Twame - e caw . . —— -

’
..

Toxicity Characteristic Metals
TCLP Leachate

€lient Name: RUST Environment and Infrastructure
Clfent ID: COMP-2/YCCMP-2-3

Lab ID: 035093-0002-3A Sampled: 17 R 33 Leachad: 12 MAY 94

. Hatrix: SOIL Received: 13 MAR 54 spared: Sas Bsjow

i | Autherized: 27 APR 94 fnalyzed: Sse Below
rting Analytical Prepared Analyzed

Parapater Result Units imit ¥athod Date Date
Arsenic 0.09] =zg/L 0.20 6010 16 MAY 94 18 MAY 94 J
Birium 1.5 g/l 0.020 6010 16 MAY S4 18 MAY 94 B
Cadmiu 0.018 =g/l 0.0i0 6010 18 FAY §4 18 HAY Se
Chromiua 0.0085 my/L 0.020 @019 16 RAY 4 IS HAY 4 J
Lead .35  sg/L 0. 601 15 MAY 84 18 MAY %M
Selenfum XD =g/l 0.40  &01Q 15 MAY 94 18 MAY 94
Silvar ND = 9.020 6010 16 MAY 94 18 MAY 94

Nota J : Result is dotscted Palow the reporting limit or is an
estimated concentratfon.

flote B : Compound {s aiso detescted in the blank.

M) = Not datected
RA « fot appiicadle

Reported By: Scott Heldeman Approved By: Richard Parsichitte

|
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MAY-23-1994 @9:33 FROM VINTRGE COMPANIES

[ g4}y ENotLY T reinc

a0~ S r ey Ve v ® bk

o - s .

Toxicity Characteristic Metals
TCLP Leachate

Client Nawe: RUST Enviror=ent and Infrastructure

Tty QI L w
- e eme om "

5261745 P.g4

e A L WA

Client. ID:  COMP-3/VCGHP-3-3

‘Lap. 10 035633-60G3-5A Sampled: 17 ¥AR 5% tLeached: 12 MAY 94

Hatrix: SOIL Received: 18 MAR 34 Preparad: Sas Balow
Authorized: 27 APR 94 Analyzed: Sea Bolow

. rtd Analytical Praperad Analyzed

Paraxetar Resuit Units [inﬁm ﬁunnnd ia Pate

Arsenic W 2/l 0.20 6510 16 MAY 54 18 MAY 94

Barium 1.7 ma/t 0.020 6010 18 MAY 94 18 MAY S¢

Cadmium 0.028 =g/l 0.010 &010 16 MAY 94 18 MAY 94

Chroeaim [, H] mg/L 0.020 6810 16 MAY 94 13 MAY S4

Lead N0 . mg/iL 0.10 6010 36 MAY 54 18 MAY 93

Seimniuxn N . g/l 0.40 8010 18 RRY 94 I8 RAY 54

Sﬂ\fgr w wgfil 0.0280 &l10 . 15 RAY 3% 13 WAY 54

ete B : Cespound 13 also datectad fa the blank.

) » Hot datected

HA = Not applicable . _

Reported By: Scott He'ld_m Approved By: Rfchard Persichitta
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mY—23—1994 1. 89 48 FROM VUINTAGE COMPANIES

rwwunn :l\a:.\.v l' ‘fl—hll Lo

---q-oal--v N

(C LOT ASSIGRTENT REFORT

laat we®  fess aazsw Su -

~ Hatals Analysis and Preparstion

Lwaratory
. Saiph

" 035093-0003-SA

gC Matrix

LEACHATE
LEACHATE
LEACHATE

QC Category

ICP-TL
ICP-TL
ICP-TL

TO

' - Ud"-'-' &%

b Sy Tema sceen

?&Lat Rszbev

16 MAY 94-9X
16 MAY $4-9X
16 MAY 94-9X

5261785 P.BS

Jiwey Twew: ww

m— ——

R Nember
SCS/BLANK)

16 MAY 34-5A
15 MAY §4-92
16 MAY 84-5A
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Calcylations

MAY-23-1994  ©9:40 __ER@I__}J_INI‘QGE COMPANIES TO
".:.-.-.-_d— “ e w.‘-..—'d'-v-w-—- "o 3 LS el .. . .
DUPLICATE CONTROL SAMPLE REPORT
Heta%s Analysis and Preparation
_ .- Spi kegancmtntion ared
Analyte P besi - DCSZ
T eat ry: ICP-TL
Matrix: - Yt
Lot: 16 MAY 94-5X
oncentration Units: wg/l
inum 2.0 1.91 2.01
e 18 v o
s“ c évo i.“ ) éo“
aerﬂﬂda 0.050 0.0484 0.0528
Cadmium 0.050 0.0871 0.050%
Chromium 0.20 0.203 ° 0.207
Cabalt 0.50 0.495 504
Copper 0.5 0.4 0.2%0
1.00 0.903 0.955
I.ead .50 0.510 9.302
Ha:ganese 9.50 0.485 0.302
al 0.5 0.489 4
Saleniine 0.5 0.513 0.455
Silvar 0.050 0.0487 0,052
Vanadfum 0.50 0.451 0.47%
Tine 0.5 0.501 0.527

526175  P.o5

Ae cm'ac; Precision
Average(X) RFD*

AV6 DCS fmits OCS LiafR
1.96 88 80-120 5.3 20
O.Sgl 3@9 80-120 12 20
.47¢% 9 80120 7.1 20
2.00 160 83-120 3.3 o
0.0505 101 &0-]20 8.3 20
g.0538. 103 80-120 1z 29
0.205 103 B0-120 2.2 20
0.500 100 80-120 1.8 20
0.247 99 80-120 2.8 -20
0.935 93 BO-120 8.3 20
0.308 101 80-120 1.8 20
494 99 80-J2 3.3 20
489 $3 83120 37 0
0.4922 $3 20.]20 11 2
0.9470 o9 80120 7.3 20
0.463 93 80-120 5.0 20
0.514 103 80-12¢ 5.1 20

are perforzed before ng to avoid reund-off errors in caleulatad results.
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 Ketals Analysis and Preparation

: -_Bariuu

_ Ana'l'yfa

. Resglt

Test: ICP-OTC-TCLP-L
Matrix: SOIL :
€ Lot: 16 RAY §4-5X QU Run: 18 RAY $4-5A

Arsenic

[ ~]
L]
555888

Cadmium
Chromtta.
1s3d
Setenfiimy
Silver

TO

Units

- gt

Reporting

5261785 P.@?
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Analytical Data for City of Colorado Springs Water System
Colorado Springs, 1994
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CITY OF COLORADO SPRINGS 1993 WATER QUALITY SUMMARY

SYSTEM: MESA PLANT EFFLUENT

ANALYSIS MCL AVERAGE MINIMUM MAXIMUM
Physical
Turbidity, NTU 1 0.05 0.02 0.10
Color Intensity 15* 2 1 -]
Threghold Odor Number 3* 1.3 1.0 1.4
Chilorine Residual NL 0.65 0.55 0.80
Temperature, Centigrade NL 9 5 17
Microbiological
Total Coliform(TC)/100 mi 0" 0 ' 0 0
Inorganic Chemicals _
Fluoride 4.0,2.0* 1.62 1.21 2.1
Nitrate 10.0 0.19 0.12 0.28
Chloride 250+ 5.7 3.4 8.1
pH 6.5-8.5* _ . 7.86 : 8.28
Sulfate 250" 9.2 8.2 11.2
Total Dissolved Solids s00* 78 68 84
HCO3 Alkalinity as CaC0O3 NL 42 32 52
Hardness as CaCO3 NL 43 an 52
Silica NL 7.5 6.3 9.6
Specific Conductance, um NL 129 101 160
Moetals
Antimony 0.006 <0.001 <0.001 <0.001
Arsgenic 0.08 <0.004 <0.004 <0.004
Barium 1 0.019 0.014 0.025
Beryllium 0.004 <0.0004 <0.0004 <0.0004
Cadmium ! 0.010 <0.00010 <0.00010 <0.00010
Chromium 0.05 <0.0004 <0.0004 <0.0004
Mercury 0.002 <0,0002 <0.0002 <0.0002
Nickel 0.1 <0.005 <0.005 <0.005
Selenium 0.01 <0.0010 <0.0010 <0.0010
Silver 0.05 <0.0005 <0.0008 <0.0008
Thallium 0.002 <0.0010 <0.0010 <0.0010
Lead - <0.0010 <0.0010 <0.0010
Copper - 0.006 . 0.002 0.010
lron 0.30* <0.08 <0.08 <0.08
Manganese 0.050* <0.04 <0.04 <0.04
Zinc 5.0* <0.01 <0.01 <0.01
Aluminum NL 0.058 0.045 0.075
Sodium NL 10 9.6 1
Potassium NL 1.5 1.3 1.8
Organic Chemicals :
Total Trihalomethanes 0.100 0.032 0.028 0.035
Volatile Organic Chemicals
Benzene 0.005 <0.0005 <0.0005 <0.0005
Carbon Tetrachloride 0.005 - <0.0005 <0.0005 <0.0005
p-Dichlorobenzene 0.075 <0.0005 <0.0005 <0.00085
1,2-Dichloroethane -. 0.005 <0.0005 <0.0005 <0.0005
1,1-Dichlorethene 0.007 <0.0005 <0.0005 <0.0005
1,1,1-Trichloroethane 0.20 <0.0005 <0.0005 <0.0005
Trichloroethene 0.00S <0.0005 <0.0005 <0.0005
Vinyl Chloride 0.002 <0.0005 <0.0005 <0.0005
Pesticides ’
Lindane 0.004 <0.0001 <0.0001 <0.0001
Endrin 0.0002 <0.0001 <0.0001 <0.0001
Methoxychlor 0.1 <0.0002 . <0.0002 <0.0002
Toxaphene 0.005 <0.002 <0.002 <0.002
Herbicides
2,4D 0.1 <0.005 <0.005 <0.005
Silvex 0.01 <0.002 <0.002 <0.002

NL = no limits set

* = Secondary nonenforceable standard, established for aesthetic reasons.

= May be determined by the State.

MCL = Maximum Contaminant Level, reported in milligrams/iter, except where noted.
= = § % of all samples can be TC positive if confirmation is TC, not fecel coliform.




" CITY OF ' COLORADO 'SPRINGS----- --:

1991 WATER QUALITY SUMMARY

SYSTEM: PINELLO WELLS

ANALYSIS MCL
Physical

Turbidity, NTU -1
Color Intensity 15+
Threshold Odor Number 3
Chlorine Residual, ~ NL
Temperature, Centigrade NL

Microbiological

Total Coliform/100 ml 1
Inorganic Chemicals
Fluoride 4.0,2,0+
Nitrate ) 10.0
Chloride 250+
PH 6.5~-8.5*
Sulfate 250+
Total Dissolved Solids . 500+
HCO3 Alkalinity as Caco3 NL
Hardness as Caco3 NL
Silica NL
Ammonia NL
Specific Conductance, umhos NL
Metals
Arsenic 0.05
Barium 1
Cadmium 0.010
Chromium 0.05
Lead 0.05
Mercury 0.002
Selenium 0.01
Silver 0.05
copper 1.0+
Iron 0.30*
Manganese 0.050*
Zinc 5.0¢
Aluminum NL
Sodium NL
Potassium NL

organic Chemjicals

Total Trihalomethanes 0.100
Volatile Organic Chemicals
Benzene 0.005
carbon Tetrachloride 0.005
p-Dichlorobenzene 0.075
1,2-Dichloroethane 0.005
1,1-Dichlorethene 0.007
1,1,1-Trichloroethane 0.20
Trichloroethene 0.005
vinyl Chloride 0.002
Pesticides
Lindane 0.004
Endrin 0.0002
Methoxychlor 0.1
Toxaphene 0.005
Herbicides
2,4-D 0.1
Silvex 0.01

MCLs are reported in mg/l except where noted.

* = Secondary standard
NL = no limits set o

AVERAGE

0.64

1.2
0.82
14

0.95
6.48
22

67.2
375
163
216

24.3

<0,05
559

<0.004
0.099
<0.0001
0.0007
<0.001
<0.0002
0.003
<0.0005
<0.012
<0.040
<0.020
<0.005
<0.005
34

3.3

0.007

<0.0005
<0.0005
€<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.0005

<0.0001
<0.0001
<€0.0002

<0.002

<0.005
<0.002

MINIMUM

0.09

1.0
0.65
13

0.90
6.31
21
7.17
63,1
372
160
207
24.0
<0.05
550

<0.004
0.088
<0.0001
0.0007
<0.001
<0.0002
0.003
<0.0005
<0.012
<0.040
<0.020
<0.005
<0.005
34

3.2

0.007

€0.0005
<0.0005
<0.0005
€0.0005
<0.0005
€0.0005
<0.0005
€<0.0005

<0.0001
<0.0001
<0.0002

<0.002

<0.005
<0.002

MAXTIMUM

1.17

1.4
0.90
15

0.99
6.64
23
7.17
71.3
378
166
224
24.6
<0.05
568

<0.004
0.110
€0.0001
0.0007
<0.001
<0.0002
0.003
<0.0005
<0.012
<0.040
<0.020
0.006
<0.005
35

3.4

0.007

<0.0005
€<0.0005
<0.0005
€<0.0005
<0.0005
<0.0005
<0.0005
€0.0005

<0.0001
<0.0001
€0.0002

<0.002

€<0.005
<0.002

O )OO O O CO )M
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CITY OF COLORADO SPRINGS 1993 WATER QUALITY SUMMARY

SYSTEM: FOUNTAIN VALLEY PLANT EFFLUENT

ANALYSIS McL AVERAGE MINIMUM
Physical _
Turbidity, NTU 1 0.03 0.01
Color Intensity 15* 2 1
Threshold Odor Number 3* 1.3 1.0
Chlorine Residual NL 1.1 0.95
Temperature, Centigrade NL 14 8
Microbiological
Total Coliform({TC)/100 ml (o 0 (¢}
als
Fluoride 4.0,2.0* 0.45 0.30
Nitrate 10.0 0.1 0.08
Chioride 250°* 9.1 5.3
pH 8.5-8.5* 7.36
Sulfate 250+ m 63
Total Dissolved Solids 500* 283 176
HCO3 Alkalinity as CaC0O3 NL 98 66
Hardness as CaCO3 NL 189 118
Silica NL 7.7 6.2
Spacific Conductance, um NL 441 282
Moetals
Antimony 0.006 <0.001 <0.001
Arsenic . 0.05 <0.004 . <0.004
Barium 1 0.062 0.041
Baryllium 0.004 <0.0004 <0.0004
Cadmium 0.010 <0.00010 <0.00010
Chromium 0.05 <0.0004 <0.0004
Marcury 0.002 <0.0002 <0.0002
Nickel 0.1 <0.005 <0.005
Selenium 0.01 0.0024 0.0011
Silver 0.05 <0.0005 <0.0005
Thallium 0.002 <0.0010 <0.0010
Lead - <0.0010 <0.0010
Copper b 0.008 0.005
tron 0.30*° <0.08 <0.08
Manganese 0.050* <0.04 <0.04
Zinc 5.0* <0.01 <0.01
Aluminum NL 0.059 0.035
Sodium NL 20 12
Potassium NL 2.7 2.0
Organic Chemicals
Total Trihalomethanes 0.100 0.053 0.044
Volatile Organic Chemicals
Benzene 0.005 <0.0005 <0.000%
Carbon Tetrachloride 0.005 <0.0005 <0.0005
p-Dichlorobenzene 0.075 <0.0005 <0.0005
1.2-Dichloroethane 0.005 <0.0005 <0.0005
1,1-Dichiorethens ) 0.007 <0.0005 <0.0005
1.1,1-Trichioroethane 0.20 <0.0005 - <0.0005
Trichloroathene 0.005 <0.0005 <0.0005
Vinyl Chioride . 0.002 <0.0005 <0.0005
Pesticides '
Lindane 0.004 . <0.0001 <0.0001
Endrin 0.0002 <0.0001 <0.0001
Moethoxychlor 0.1 <0.0002 <0.0002
Toxaphene 0.005 <0.002 <0.002
Herbicides i
2,4D 0.1 <0.005 <0.005
Silvex . 0.01 <0.002 <0.002

NL = no [limits sat

* = Secondary nonenforceabls standard, established for aesthetic reasons.

= May be determined by the State. '

MCL = Maximum Contaminant Level, reported in milligrams/liter, except where noted.
" = 5 % of all samples can be TC positive'if confirmation is TC, not fecal coliform. "

MAXIMUM

0.05
4
2.0
1.2
20

0.58
0.28
12.0
7.81
148
366
124
242
9.4
867

<0.001
<0.004
0.077
<0.0004
<0.00010
0.0004
<0.0002
<0.005
0.0030
<0.000S
<0.0010
<0.0010
0.012
<0.08
<0.04
<0.01
0.080
26

3.3

0.063

<0.0005
<0.0005
<0.000S5
<0.0005.
<0.0005
<0.0005
<0.0005
<0.0005

<0.0001
<0.0001
<0.0002

<0.002

<0.005
<0.002






